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FOREWORD 


This report, prepared by the Dynamics and Loads Section, Martin Marietta 
Corporation, Denver Division, under Contract NAS5-11996, presents the re- 
sults of a study whose purpose was to develop a computer program system 
for dynamic simulation and stability analysis of passive and actively 
controlled spacecraft. The study was performed from May 1973 to April 
1975 and was administered by the National Aeronautics and Space Admin- 
istration, Goddard Space Flight Center, Greenbelt, Maryland, under the 
direction of Mr. Joseph P. Young. 


The report is published in four volumes: 


Volume I 
Volume II 
Volume III 
Volume IV 


- Theory 

- Program Users' Guide 

- Demonstration Problems 

- Program Listing 
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ABSTRACT 


A theoretical development and associated digital computer program 
system for the dynamic simulation and stability analysis of pas- 
sive and actively controlled spacecraft is presented. The dynamic 
system (spacecraft) is modeled as an assembly of rigid and/or 
flexible bodies not necessarily in a topological tree configura- 
tion. The computer program system may be used to investigate 
total system dynamic characteristics including interaction effects 
between rigid and/or flexible bodies, control systems, and a 
wide range of environmental loadings. Additionally, the program 
system may be used for design of attitude control systems and for 
evaluation of total dynamic system performance including time do- 
main response and frequency domain stability analyses. 

Volume I presents the theoretical developments including a des- 
cription of the physical system, the equations of dynamic equi- 
librium, discussion of kinematics and system topology, a complete 
treatment of momentum wheel coupling, and a discussion of gravity 
gradient and environmental effects. 

The development of synthesis and analysis techniques for the 
linearized system includes a discussion of the numerical linear- 
ization technique, procedures for definition of system transfer 
functions, and linear time domain response. 

Volume II is a program users' guide and includes a description of 
the overall digital program code, individual subroutines and a 
description of required program input and generated program out- 
put . 

Volume III presents the results of selected demonstration prob- 
lems that illustrate all program system capabilities. 

Volume IV contains a listing of the digital code. 


v 




I. 


INTRODUCTION 


This volume documents the results of several demonstration pro- 
blems selected to illustrate and verify the multiple analytical 
options available within the DISCOS program system. The demon- 
stration problems, in the general sense, have been selected to 
verify the four general but distinct analytical capabilities 
which are available as user options. Three of the options are 
related to time domain analysis; the fourth is applicable to 
frequency domain analysis. By way of summary, the four options 
are : 

i) nonlinear response in the time domain where the dynamic 
system is characterized as an assembly of rigid bodies connected 
by either linear or nonlinear springs and dashpots; 

ii) nonlinear response in the time domain where the dynamic 
system is characterized as an assembly of either rigid or flex- 
ible bodies; 

iii) linear response in the time domain where the dynamic sys- 
tem is characterized as an assembly of either rigid or flexible 
bodies and where the perturbed response is computed about either 
a calculated or user- prescribed steady-state motion; and 

iv) general response in the frequency domain where the dynamic 
system is characterized in either of the above described forms 
and where the linearized form of the motion equations is im- 
plied. 

In addition to an illustration of the above described general 
capabilities, the demonstration problems documented herein have 
been structured to illustrate various of the specific program 
capabilities . 

In particular, the capability to consider either a lumped or 
consistent representation of inertial properties, several possi- 
ble descriptions of the space functions which may be used to 
represent system vibrational characteristics, the ability to 
prescribe rheonomic constraint conditions and the implementation 
of a specific control law are presented. 
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One demonstration problem is devoted to illustration of the 
DISCOS /NASTRAN data interface program through examination of a 
simple two-beam problem. A brief summary of the eleven pro- 
blems described in the following text is presented in Table 1-1, 
Note that six demonstration problems examine the ATS-F space- 
craft and that two consider the AE-C spacecraft. These de- 
monstration problems were agreed upon following discussion with 
Goddard Space Flight Center technical personnel. 



Table 1-1. Brief Description of Demonstration Problems 


Problem Description 


ATS-F modeled as six interconnected rigid bodies 
with four imbedded momentum wheels, active control 
system-qualif ies nonlinear time domain response to 
initial attitude and rate errors. 

ATS-F modeled as a single flexible body using a 
geometric representation for modes, three imbedded 
momentum wheels, active control system, consistent 
mass representation - qualifies nonlinear time do- 
main response to initial attitude errors. 

ATS-F modeled as a single flexible body using nor- 
mal vibration modes, three imbedded momentum wheels, 
active control system, consistent mass representa- 
tion - qualifies nonlinear time domain response to 
initial attitude errors. 

ATS-F modeled as a single flexible body using a 
geometric representation for modes, three imbedded 
momentum wheels, active control system, lumped mass 
representation - qualifies nonlinear time domain 
response to initial attitude errors. 

ATS-F modeled as six interconnected rigid bodies 
with four imbedded momentum wheels, active control 
system, prescribed (user) hinge motion to simulate 
rhenomic panel deployment - qualifies nonlinear 
time domain response to initial attitude errors. 

ATS-F modeled as six interconnected rigid bodies 
with four imbedded momentum wheels (three are 
locked and the fourth represents reflector dynamics 
for high-order system response) - qualifies linear- 
ization algorithm and demonstrates that n-bodies 
can be coupled to reproduce system vibration pro- 
perties . 

Two simple beams coupled end-to-end and cantilevered 
at the root, five elastic modes for each beam, forced 
at the tip, input data generated via NASFOR program- 
qualif ies both the DISCOS /NASTRAN interface program 
and the lumped mass representation of system iner- 
tial characteristics. 





Table 1-1. Brief Description of Demonstration Problems (Cont'd.) 


Problem 

8 

9 

10 


Description 

Two mechanical degree of freedom system with a two 
channel control law - qualifies linearization tech- 
niques, resonant frequency calculations and transfer 
function evaluation. 

AE-C modeled as five interconnected rigid bodies 
with a multi-channel control system - qualifies 
linearization techniques, resonant frequency cal- 
culations, transfer function evaluation, frequency 
response, root locus and plot displays. 

AE-C modeled as five interconnected rigid bodies 
with a multi-channel control system - qualifies 
linearized time domain response with plot output. 


11 


Two mechanical degree of freedom system with a two 
channel control law - qualifies polynomial transfer 
function input for control system. 





XX. THE ATS-F SPACECRAFT - DEMONSTRATION PROBLEMS 1 THROUGH 6 


Demons tration problems 1 through 6 detail several program system 
options through examination of the ATS-F spacecraft. A schema- 
tic of the baseline configuration is shown in Figure II- 1 where 
six subassemblies (bodies) are indicated and where two of the 
six are used to represent propellant. Also indicated are three 
momentum wheels used for spacecraft control. A fourth momentum 
wheel, used to simulate higher order response effects, is not 
shown on the schematic. 

These six demonstrative examples are used primarily to indicate 
the versatility of the program system with regard to modeling 
capability and definition of the system characterizing inertial 
and vibration properties. However, all six examples use a 
common groundwork based upon inertial and geometric character- 
istics as defined in Tables II-l and II-2. In Table II- 1, we 
have indicated the inertial characteristics* of the assumed 
six bodies and four imbedded momentum wheels. Table II- 2 indi- 
cates the appropriate geometric data and details the six hinge 
point locations in each of the body axis reference frames. Al- 
so indicated here is the location of the four sensor points re- 
quired in conjunction with the four momentum wheels. 

The ATS-F spacecraft is controlled by a three axis control sys- 
tem as indicated schematically in Figure II-2 where block dia- 
grams of the roll, pitch and yaw axis controllers are shown. 


* Data described in this section are based upon data provided by 
H. P. Frisch, National Aeronautics and Space Administration, 
Goddard Space Flight Center, Greenbelt, Maryland # 
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Figure II- 1. ATS-F Spacecraft- Base line Configuration 
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Mass 

lb- sec 2/ f l 


1 

2 

3 

4 

5 

6 


68.273 

3.5559 

5.1553 

5.1553 

1.708 

1.7081 

Inertia 


Whee 1 


lb- f t- sec ~ 


1 

2 


.065 

.065 

.065 

96.705 


Inertia 
Ib-f t-sec^ 


J 

J 

J 

J 

J 

J 

XX 

yy 

zz 

xy 

xz 

yz 

3713.7 

3557.3 

477.63 

-5.0961 

32.729 

2.9104 

100.48 

100.79 

193.41 

0 

0 

0 

168 . 96 

40.091 

145.07 

-4.7689 

. 14296 

-1.9592 

168,96 

40.091 

145.07 

-4.7689 

-.14296 

1.9592 

.79758 

.79758 

.79758 

0 . 

0 . 

0 . 

.79758 

.79758 

.79758 

0 . 

0 . 

0 . 


3 

4 






















Table II-2. ATS-F Geometric Data 


Hinge 

Body 

Location of Hinge Point - 

Body System, ft 

X 

y 

z 

2 

1 

.030197 

.014451 

-12.660 

3 

1 

.030197 

3.4312 

-13.497 

4 

1 

.030197 

-3.4022 

-13.497 

3 

1 

1.2969 

.014451 

4.3140 

6 

1 

-1.2365 

.014451 

4.3140 

2 

2 

0 . 

0 . 

-1.3521 

3 

3 

.36998 

-15.809 

-.070084 

4 

4 

-.36998 

15.809 

- .070084 

5 

5 

0 . 

0 . 

-.001 

6 

6 

0 . 

0 . 

-.001 



Location of Sensor Point * 

Body System, ft 

Sensor 

Body 

X 

y 

z 

1 

1 

0 . 

0 . 

0 . 

2 

1 

0 . 

0 . 

0 . 

3 

1 

0 . 

0 . 

0 . 

4 

2 

0 . 

0 . 

0 . 


Note: Body reference points (origin of body-axis system) at 

mass center of respective body. 


Demonstration Problems 2 and 4 use so-called geometry modes such 
that the six interconnected bodies can be represented as a 
single flexible body. Geometry modes are not orthogonal with 
respect to a mass matrix and are developed through use of sim- 
ple kinematic expressions (i.e., to express absolute appendage 
motion as that due to Body 1 absolute motion plus motion of all 
other bodies relative to Body 1) . 




These modes are developed in the form 


(II-l) 

U = AV 






CII-2) 

where 

U = 

[u<» u (2) u (3) 

U (4) u (5) U (6) 

H (7) J T , 

(XI-3) 


A = 

I 


• - 





A 21 

A 22 






A 31 

A 33 






A 41 

A 44 





A 51 

A 55 





A 61 

A 66 





_ A? 1 

. A 72 

A 77 

md 


(II-4) 


V = 

[u (1) i (2) i (3) 

|(4) |(5) |(6) 

|(7)J X ( 

(II-5) 

and 

u<« 


lu) (i). U 

x. y. 2 . 

L i i i 

T 

v. w. 1 for 

1 1 X J 

i = 1,2,.. .,7; 



| (2 ) 

= 

L*1 *2 h\ 7 

(Demo 1, Hinge 2 

rotations) , 



P 

= 

[k hf 

(Demo 1, Hinge 3 

rotations) , 



P 


L l « l? J T 

(Demo 1, Hinge 4 

rotations) , 



| (5> 

s 

. i T 

(Demo 1, Hinge 5 

rotations) , 



* f (6) 


no ^iij 

(Demo 1, H^nge 6 

rota ti'ons) , 


* 


= 

* 

^wheel 4 

(simulates reflector torsion mode), 


W 
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The values of the coordinates (x, y and z) arc given in Table 
II- 3. 


Table II-3. ATS-F Description of Geometric Modes 


Point 

x, ft 

y , ft 

z , ft 

1 

.030197 

.014451 

- 11.3079 

" 2 

- .339783 

19.2402 

- 13.426916 

3 

.400177 

- 19.2112 

- 13.426916 

4 

1.2969 

.014451 

4.3150 

5 

- 1.2365 

.014451 

4.3150 

6 

.0 

.0 

1.3521 

7 

-.36998 

15.809 

.070084 

8 

.36998 

- 15.809 

.070084 

9 

.0 

.0 

.001 

10 

.0 

■ i ■ ■ — — 

• .0 

.001 
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DEMONSTRATION PROBLEM 1 


With reference to Table 1-1, this demonstration problem assumes 
the dynamical system to be modeled as six interconnected rigid 
bodies with four imbedded momentum wheels. Three of the wheels 
are for control; the fourth is included to represent reflector 
dynamics for higher order structural response. A three channel 
active control system (Figure II-2) is assumed and the response 
to initial attitude and rate errors is developed. The intent 
of the problem is to qualify the program system’s capability to 
model a dynamic system as a assembly of rigid bodies connected 
by either linear or nonlinear springs and dashpots and to pro- 
vide the nonlinear time domain response. 

With reference to Figure II- 1 we realize that the topology in- 
dicated in Table II. A- 1 describes the system. 

The orientation of hinge triads and the nature of the constraints 
are shown in Table II.A-2, Note that 19 constraints are indica- 
ted . 

The nonlinear time response corresponding to a three second 
real time simulation in the absence of gravitational effects 
is indicated in Appendix A. 


Table II.A-l Topology Description - Demonstration Problem 1 



T 






















B. 


DEMONSTRATION PROBLEM 2 


With reference to Table 1-1, this demonstration problem assumes 
the dynamical system to be modeled as a single flexible body* 
using a geometric representation for the vibration mode shapes. 
Three active momentum wheels are included and the system is 
operating under the influence of the three-axis controller des- 
cribed previously. The intent of the problem is to qualify the 
program system’s capability to model a dynamic system as a sin- 
gle flexible body assuming a geometric representation of modal 
characteristics and a consistent representation of inertial 
properties and to provide the nonlinear time domain response. 

With reference to Figure II- 1, we realize that the topology in- 
dicated in Table II.B-1 describes the system.. 


Table II.B-1 Topology Description - Demons tra tion Problem 2 


Body 

Description 

1 

Dummy to satisfy program requirements 

2 

Assembly of six bodies indicated in Table II. A- 1 

Hinge 


1 

Body 1 to inertial reference 

2 

Body 2 to Body 1 

* — — -* 


The orientation of hinge triads, and the initial hinge angles 
and displacements are shown in Table II.B-2, 


* and a single (dummy) rigid body to satisfy the program system 
requirement for a minimum of two hinge points and, therefore, 
two bodies. 
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Table II.B-2 Initial Hinge Orientations - Demonstration 
Problem 2 



Euler Rotation 



Initial Orientation 


Hinge 

Type 

©I 

02 

03 

X 

y 

z 

1 

1 

0 . 

0 , 

0 . 

0 . 

0 . 

1 

0 . j 

2 

1 

1.463E-3 

1.962E-3 

1.094E-3 

-3.02E-2 

-1.445E-2 

2.435E+1 j 


Body 2 is assumed to have 12 elastic modes. The values of spin 
axis inertia and specified initial momentum wheel rates are in- 
dicated in Table II.B-3. 


Table II.B-3 Momentum Wheel Characteristics - Demonstration 
Problem 2 



— 

Initial Rate 

1 

Spin Axis Inertia 

Wheel 

rad/ sec 

lb-ft-sec^ | 

1 

127.8 

0.065 ; 

2 

127.8 

0.065 5 

3 

■. ■ ■ 

127.8 

0.065 j 


The nonlinear time response corresponding to a two second real 
time simulation in the absence of gravitational effects is in- 
dicated in Appendix A. 















DEMONSTRATION PROBLEM 3 


With reference to Table 1-1, this demonstration problem assumes 
the dynamical system to be modeled as a single flexible body* 
using a normal mode representation for the vibration mode shapes. 
Three active momentum wheels are included and the system is 
operating under the influence of the three-axis controller des- 
cribed previously. The intent of the problem is to qualify the 
program system* s capability to model a dynamic system as a sin- 
gle flexible body assuming a normal mode representation of modal 
characteristics and a consistent representation of inertial pro- 
perties and to provide the nonlinear time domain response. 

Body 2 is assumed to have 12 elastic modes and the system topology, 
initial hinge orientations, and momentum wheel charac teris tics are 
identical to the values given previously in Tables II.B-1 through 
II.B-3. 

The nonlinear time response corresponding to a two second real 
time simulation in the absence of gravitational effects is in- 
dicated in Appendix A. 


* and a single (dummy) rigid body to satisfy the program system 
requirement for a minimum of two hinge points and, therefore, 
two bodies. 



DEMONSTRATION PROBLEM 4 


With reference to Table 1-1, this demonstration problem assumes 
the dynamical system to be modeled as a single flexible body 
(see previous note) using a geometric representation for the 
vibration mode shapes. Three active momentum wheels are included 
and the system is operating under the influence of the three-axis 
controller described previously. The intent of the problem is to 
qualify the program system's capability to model a dynamic system 
as a single flexible body assuming a geometric representation of 
modal characteristics and a lum ped representation of inertial 
properties and to provide the nonlinear time domain response. 

Basic data is as described previously for Demonstration Problems 
2 and 3 and the nonlinear time response corresponding to a two 
second real time simulation in the absence of gravitational ef- 
fects is indicated in Appendix A. 
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DEMONSTRATION PROBLEM 5 



With reference to Table 1-1, this demonstration problem assumes 
the dynamical system to be modeled as six interconnected rigid 
bodies with four imbedded momentum wheels. Three of the wheels 
are for control; the fourth is included to represent reflector 
dynamics for higher order structural response. The three-axis 
controller described previously is included. 

Demonstration Problem 5 differs from those described previously 
in that there is defined a prescribed hinge motion to simulate 
a rheonomic solar panel deployment. To facilitate this rheono- 
mic panel deployment requires two control variables. These 
control variables are relative velocities obtained through in- 
tergration of prescribed accelerations: 

a) For t 1 ^t^t 2 . Panel 1 (Body 3) is moved through 60° accord- 
ing to 

(11-7) 0 - (y) K 2 cos K (t-t x ) 

where A0 = tt/3 

K = »/(t 2 - t x ) 

t-^ = 0.2 sec 

t 2 * 1.2 sec 

b) For t^t4t,. Panel 2 (Body 4) is moved through 60° accord- 
.34 

mg to 

(II-8) e . K 2 cos K (t-t 3 ) 

where = W3 

K = ’'/(t 4 -t J ) 

t^ = 0.7 sec 

t. ■ 1.7 sec 

4 
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The topology of the configuration is identical L .) that des- 
cribed in Table II.A-1 and the orientation of hinge triads and 
the nature of the constraints are shown in Table II . E- 1 . Note 
that 21 constraints are indicated. 


Table II.E-1 Constraint Description - Demonstration Problem 5 



Euler Rotation 


Coordina te 



Hi. nge 

Type 


S 2 

9 3 

X 

y 

z 

1 

1 

0 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

1 

l 

1 

3 

1 

2 

1 

0 

1 

l 

1 

4 

1 

2 

1 

0 

0 

0 

0 

5 

1 

1 

0 

0 

1 

1 

1 

6 

1 

- 

1 

dJ 

0 



1 

L— . — 

1 

1 


Note: 0 - unconstrained 

1 = constrained (fixed) 

2 = constrained (rheonomic) 




Momentum wheel data are identical to those described previously 
with the exception that the fourth wheel (used to represent re- 
flector dynamics) has a specified inertia of 96.7 lb-ft-sec 2 . 

The nonlinear time response corresponding to a three second real 
time simulation and showing panel deployment and total system 
response to small initial attitude error is shown in Appendix A. 


V 
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DEMONSTRATION PROBLEM 6 


With reference to Table 1-1, this demons tra tion problem assumes 
the dynamical system to be modeled as six interconnected rigid 
bodies with four imbedded momentum wheels. Three of the wheels 
are for control but, for this example, are locked; the fourth 
is included to represent reflector dynamics for higher order 
structural response. 

Demonstration Problem 6 is intended to qualify the numerical 
linearization algorithm and to demonstrate that a set of n 
bodies can be coupled to reproduce total system vibration char- 
ac teristics . 

The topology of the system is identical to that shown in Table 
II .A- 1 and the orientation of hinge triads and the nature of 
the constraints are as shown in Table II.A-2. 

The linear system forward loop (plant) poles are presented in 
Appendix A. Table II.F-1 presents a comparison of numerical 
results from this demonstration problem with those obtained at 
Goddard Space Flight Center*. 


Table II.F-1 Comparison of System Natural Frequencies 


— ■" — ' 1 

Frequency, Hz 

Mode 

MMC (DISCOS) 

GSFC (Frisch) 51 ' 

1 

0 .929226 

.9304275 

2 

1.43161 

1.431621 

3 

1.31287 

1.512894 

4 

X. 86227 

1.862339 

5 

3.62141 

3.621936 

6 

4.83878 

4,99606 

7 

5.00001 

5.000250 

8 

5.00001 

5.000250 

9 

5.00096 

5.001182 

10 

5.01624 

5.018296 

11 

7.02780 

7 .025820 

12 

7.07268 

7.036717 


Data courtesy Mr# Harold P# Frisch , GSFC, 




w 


w 
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III, THE DISCOS/NASTRAN INTERFACE - DEMONSTRATION PROBLEM 7 


This demonstration problem is intended to qualify the DISCOS/ 
NASTRAN interface through examination of a simple physical sys- 
tem consisting of two connected uniform beams with a cantilever 
boundary condition at one end. The system is as indicated in 
Figure III-l. 
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Each of the two beams is 1000 units in length with the inertial 
properties, modal amplitude and rotation characteristics, and 
stiffness and damping characteristics indicated in Appendix B. 
These data were originally generated using the NASTRAN code by 
W. Case of Goddard Space Flight Center and were transformed to 
appropriate DISCOS inputs through application of the NASFOR 
program as shown in Appendix 13. 

With reference to Figure III-l we note that the topology lor 
the system is as shown in Table III-l virile the orientation 
of the hinge triads and the nature of the constraints are as 
shown in Table Iii-2. 


Table III-l. Topology Description - Demonstration Problem 7 


Body 

— 

Description 

1 

2 

Beam 1, cantilever at root 
Beam 2, cantilever to Beam 1 

Hinge 

. , 

1 

Body 1 to inertial reference 

2 

Body 2 to Body 1 

■ -n - 



Table III- 2. Constraint Description - Demonstration Problem 7 



Euler Rotation 

Coordi na te 








Hinge 

Type 

e i 

®9 

6 3 

X 

y 

z 

1 

1 

1 

1 

1 

1 

i 

1 

? 

1 

1 

1 

1 

1 

i 

1 


Note: 0=uncons trained 

l=constrained 


Reproduced from 
best available copy 





The coupled system was forced at the tip by the functions 

(III-l) F y = 10 sin (800t) 0.0< t <0.01 sec 

F z = 20 sin (600t) 0.0<t<0.01 sec 


and the time response is indicated in Appendix A. 
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IV. 


A TWO- BODY EXAMPLE— DEMONSTRATION PROBLEMS 8 AND 11 


The primary purpose of this demonstration problem is to verify 
the general approach and theoretical basis employed in the fre- 
quency domain stability portion of the digital simulation. The 
verification is accomplished by choosing a problem that is sim- 
ple enough to develop analytical closed form solutions, yet 
sufficient to exercise the many program capabilities. Many 
elements relating to transfer function aspects of the digital 
simulation can be qualified with this example problem. 

The example problem consists of a free-free two mass system 
connected together by a single spring and dashpot combination. 

A multi-channel controller is introduced to complete the coupled 
plant/controller system. Although the system is initially 
linear, the governing equations are relinearized within the 
program to further validate the linearization technique. 


A . CONFIGURATION DESCRIPTION 


The problem consists of the mechanical system indicated in 
Figure IV- 1 . 


X. 


F r B i 



Figure IV- 1. Mechanical System (Plant) 


The controller depicted in Figure IV-2 represents a negative 
feedback two channel control system such as occurs for a space- 
craft. 
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Figure IV- 2. Control System (Controller) 


Channel 1 


Channel 2 


The block diagram for the coupled system is given as Figure 





The plant system can be isolated from the rest of the system via 




(IV- 1) 
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and we next wish to obtain the plant characteristic expression 
in s, G(s) , such that 


(IV-2) Y L (s) = G(s) F j (s) . 


We will establish this form as an analytical expression to com- 
pare with the digital simulation results. 


B. ANALYTICAL FORMULATION 


The system state space representation is written in terms of the 
symbols indicated in Figures IV- 1 and IV-2 as 


(IV- 3) 


_d_ 

dt 


X, 


J 



j 

* 

l 

. * 

A n 

1 Al2 

1 

* 

1 

— 
| * 

A 21 

1 A 22 

1 


1 

1 






where 
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The plant and controller s-plane characteristic matrices, G(s) 
and H(s) , can be established by first noting that with no B 
feedback we have 



-A I 
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From Equation (IV-6) we establish (for B = H(s) that 

H(s) is given by the second two rows of the expression or 
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it follows that 




Where 


11 


2 £-5 JL 
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In the (GH)£j expression (Equa tion(IV- 15) ) it is possible to 
identify the poles, zero§, and Bode gain for each of the open-loop 
transfer functions, BVF-J (i,j=l,2), for the dynamical system. 
These transfer functions are classified as Type III as indica- 
ted in previous discussions (e.g., Volume I (Chapter III)) 

We next wish to identify the"quasi-open loop" transfer function 
whereby one channel of the controller is closed and the other 
channel is opened to prohibit feedback from the latter. An 
example would be to leave channel two (2) closed, open channel 
one (1) such that does not feed back and establish the trans- 
fer function designated as Bj/F^. This transfer function is 
classified as a Type VII in Volume I. 
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Additionally, we hove 


and | Gi [ and j G 7 \ arc identified from Equation (IV- 8) as part 

- r n \ ' 




Table IV-1 summarizes the physical data that was used to obtain 
numerical values for Demonstration Problem 8. 


Table IV-1. Summary of Data for Two-Mass Demonstration Problems 


Item 

Value 

m l 

2.7 


3.1 

k 

1424.286 

c 

.90673 

a 

450. 

b 

2. 

c 

450. 

d 

500. 

e 

3. 

f 

500. 

g 

450. 

h 

2. 

l 

450. 

m 

500. 

n 

3. 

P 

500. 


C. RESULTS AND COMPARISONS, DEMONSTRATION PROBLEM 8 


The data presented in Table IV-1 is used in conjunction with 
the basic coupled mechanical/control system depicted in Figure 
IV-3 to establish results for both the analytical and digital 
program formulations for comparison purposes. For the analy- 
tical portion, all indicated matrix operations were carried out 
in. symbollic form and the final results were obtained by direct 
substitution into the final form representing the particular 
result desired. 
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The same input da La was then inpul inlo l he* DiSCOS program lo 
obtain the correspond]’ ng digital results. These resell s .ire 
summarized in comparison form in Table IV-2. Tiie program out- 
put for Demonstration Problem 8 is contained within Appendix A. 



Table IV-2. Comparison of Digital Results With Analytical Solution (Sheet 1 of 3) 



Case 1 Plant Only~G TFTYPE*! 




Results 

„ 

i 



Closed Form 

DISCOS 

No . 

I.D. 

, Zeros Poles 

k B 

Real I mag Real I mag 

, Zeros 

k B 

Real Imag 

Poles ; 

Real Imag 

1 

V r ti 

.1724 -.146 +21.4 -.314+31.4 

0 0 0 0 
0 0 

.1724 -.146 +21.4 
0 0 

-.314 +31.4 
0 0 

0 0 

2 

X 2 /R T1 

.1724-1570. 0 -.314+31.4 

0 0 0 0 
0 0 

.1724 -1570. 0 

0 0 

-.314 +31.4 
0 0 

0 0 

3 

x i /r ti 

.1724 -.146 +21.4 -.314 +31.4 

0 0 

0 0 

.1724 -.146 +21.43 

-.314 +31.4 
0 0 
0 0 

i 

4 

X 2 /R T1 

.1724-1570. 0 -.314+31.4 

0 0 

0 0 

.1724 -1570. 0 

j 

-.314 +31.4 
0 0 

o o ! 

5 


.1724-1570. 0 -.314+31.4 

0 0 0 0 
0 0 

■ . 1724 -1570. 0 

0 0 

-.314 +31.4 i 
0 0 

0 0 

6 

x 2 /Rt 2 

.1724 -.1679+22.9 -.314+31.4 
0 0 0 0 
0 0 

.1724 -.1679 +22.9 
| 0 0 

-.314 +31.4 
0 0 

0 0 

1 

X 1 //R T2 

.1724-1570. 0 -.314+31.4 

0 0 
0 0 

1.1724 -1570. 0 

t 

-.314 +31.4 
0 0 
0 0 

I 

X 2 /,R T2 

.1724 -.1679 +22.9 -.314 +31.41.1724 -.1679 +22.9 

0 0 j 

0 0 

-.314 +31.4 
0 0 

0 0 
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Closed Form 


Zeros Poles 

Real Imag Real Imaj 


.0044 -167 0. -500 0. 

-450 0. 


i 0.* 


0 .* 


.0044 -500 

0. 

-500 

0. 

- 450 

0. 

-500 

0. 

-167 

0. 

-450 

0. 



-450 

0. 

1.0 -167 

0. 

-500 

0. 



-450 

0, 


0 .* 

u .* 


1.0 -167 


0 . 


- 500 0 . 

-450 0. 


Lts With Analytical Solution (Slu'ct 


lesu Its 


DISCOS 

k B 

Zeros 

Real Imag 

Poles 

Real Imag 

.0044 

-500 

0. 

-500 

0 . 


-450 

0. 

-500 

0. 


-167 

0. 

-450 

0. 




-450 

0. 

0 .* 





0 .* 





.0044 

-500 

0. 

-500 

0. 


-450 

0. 

-500 

0. 


-167 

0. 

-450 

0 . 




-450 

0. 

1.0 

-500 

0. 

-500 

0. 
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0. 

-500 

0. 


-167 

0 . 

-450 

0. 




-450 

0. 

0 .* 





0.* 





1.0 
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0. 

-500 

0. 


-450 

0. 

-500 

0. 


-167 

0. 
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0. 




-450 

0. 







Table IV-2. Comparison of Digital Results With Analytical Solution (Sheet 3 of 3) 
Case 3 Loop Gain~GH TFTYPE=3 
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CONTROL SYSTEM - POLYNOMIAL TRANSFER FUNCTION INPUTS 


In Chapter III of Volume I, a basis was established whereby the 
user could input his control law in the form of polynomial 
ratios for each control channel. Demons tra tion 'Problem 10 
employs this approach in conjunction with the simple two mass 
problem depicted in Figure IV- 1 . The control law used for this 
example is given in Figure IV-4. 


X 1 

P l ( s) 



Q X (S) j 



x 2 

P 2 (s) 



Q 2 (s) 



Channel 1 


Channel 2 


Figure IV-4. Control System - Polynomial Ratios 

The results for this demonstration problem are summarized In 
Appendix A. 
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V. 


THE AE-C SPACECRAFT - DEMONSTRATION PROBLEMS 9 AND 10 


The RCA/AE Solar Pointing System (SPS) provides the basis for 
Demonstration Problems 9 and 10. Demonstration Problem 9 is a 
linearized transfer function study and Demonstration Problem 10 
exercises the linearized time response portion of Program DISCOS. 
A mechanical representation of the AE is depicted in Figure V-l. 



Figure V>1. Schematic of AE-C Spacecraft 



The mathematical model consists of five (5) interconnected 
rigid bodies and a two channel controller. The two channel 
control law is presented in block diagram form in Figure V-2 
and a schematic portraying mechanization of the system in terms 
of bodies, hinges, and relative locations is given in Figure 

V-3 . 


Azimuth Channel 




























Figure V-3 Mechanization of AE-C Spacecraft 




The bl:uk diagram algebra Is synthesized into first order dif- 
fer e m i.a 1 cquo Lions a depicted in Table V- 1 . 


Table V- 1 . Control System iUffcrenti.il Equations 
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STATE VARIABLE ARRANGEMENT 


ti u -. variable, arr .rv a rami' 1 or tho AE-C Spar: ’’era f i is discussed 
from, variolas or in US of view that relate to different stages of 
the simulation. In particular, the system state variables (in- 
cluding dependent variables) that originally describe the sys- 
tem are identified as 
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Additional Equations NXSS=4 

NBTQ=2 


For the i th body we have 



U ? = w z, 

J J 
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and, additionally 
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Elevator Motor/PIA 
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Azimuth Motor/Yoke 
Pla tf orm/Azimuth Motor 


Next, the independent variables are determined and the indepen- 
dent state vector is arranged ahead of the additional equations 
as 


r w 



Plant Variables (NY) 

Controller Variables (NDELTA) 
Plant Sensor Signals (NXSS) 

Control Output Variables (NBTQ) 


This arrangement is also consistent with the system linearized 
coefficient matrix (-A-) . 


The similarity transformation is established within the program 
for further processing of the linearized system. The state 
space equations are then restructured and reordered such that 
the variable order becomes 


6 



y Plant Variables (NY2=NY-NXSS) 

X / Plant Sensor Signals (NXSS) 
ss l 

's' l Controller Variables (ND2-NDELTA-NBTQ) 
B ' Control Outputs (NBTQ) . 


This set represents a completely independent set of state-space 
variables that is utilized for all subsequent linearized analy- 
ses. The order can be used to identify the subpartitions of 

r*i 

the system characteristic matrix, [AJ . This form of the 
governing equations has been used for both the transfer func- 
tion studies (Demonstration Problem 9) and the linearized time 
domain response (Demonstration Problem 10). 


RESULTS 


The results are summarized in Appendix A. Each different type 
within the transfer function package has been exercised as well 
as each mode of output display (i.e., Nichols, Nyquist, Bode, 
Root/Locus). The output consists of selected printed and plotted 
results for various AE-C system transfer functions. In all, 
twelve separate transfer functions were evaluated for the AE-C 
spacecraft. The reader is referred to Volume I (Chapter III) 
for a detailed description of the transfer function type classi- 
fications and to Volume II for an In depth discussion of the 
user supplied modules and program input/output descriptions. 

The linearized AE-C spacecraft was also used to exercise the 
linearized time domain response portion of the program. The 
choice of external forcing function was chosen quite arbitrarily 
(as given in user supplied subprogram LTORQL) in that the intent 
was to only exercise this aspect of the digital simulation. 

Table V-2 provides a comparative summary between some early 
AE-C results (3-body simulation) and some recent results ob- 
tained with program DISCOS for a Type VII transfer function 
(pseudo-open loop azimuth torque/azimuth torque with elevation 
loop closed) . 




Po les 


( 2 ) 

MMC V ' (DISCOS) 


Zeros 


MMC^ (DISCOS) 


+22515. 

+2596. 

+183.1 

+182.2 

+55. 


-62800, 1 
- 62800 , 

— 6666 . 
-6665. 
-2514. 
-2514. 
-1098. 
- 1000 . 
-560. 
-300. 
-3.82 
- . 12 
-.002 
- .074 
-44.7 
0 . 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0 . ( 3 ) 


+22513. 

+2595. 

+188.8 

+188.3 

+55.6 


,800 . 
-6665. 
-1098. 
-300. 
-3.83 
- .00174 
- .00535 
-45. 
-49.8 
-5.0 
2 ,87x10? 


+22515. 

+183.1 

+182.2 

+55. 


-62800 . 
-6665. 
-1098. 
-300. 
-1.73 
- .0019 
- .073 
-45. 
-49.8 
-5.0 
-9400. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

( 3 ) 


(1) Used a constrained platform 

(2) Used a free-free platform (also IBM 170/155 Q-precision) 

(3) The 12 zero poles represent the 6 rigid body modes of the free-free 
system. 
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APPENDIX A - DELINEATION OF USER-PAKS, INPUT AND OUTPUT FOR 
ELEVEN DEMONSTRATION PROBLEMS 


This appendix contains, for all demonstration problems, the fol- 
lowing i terns : 

1. listing of user-pak - computer listing of the user-supplied 
subroutines required for the demonstration problem; 

2. data input - computer listing of data used to generate re- 
sults for the demonstration problem; 

3. print output - representative print output sufficient for 
the user to validate the numerical results for the demon- 
stration problem; 

3. graphical output - representative graphical output suffi- 
cient for the user to validate the graphical results for the 
demonstration problem. 




Demonstration Problem 1 
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OQOOOOoouo 





MASS 1 

1 

4 




1 

i 

oa.273 




ooouoooouu 





iNtKAi 

1 

o 




1 

1 

3/13.7 


3357.3 

477.63 

1 

4 

-3.0901 


32. 7 29 

2.9104 

UQUUOOOvOO 





2 

1 





0 . 

J 

. I4l6y*<6ij 

J. 



.030197 


.014^91 

1 2 .600 



3 

1 





0. 


0. 3. 

1 4 1 59266 


.03 01*7 


3 • 4 J 1 2 

13.497 



4 

1 





0. 


o • 

0 . 



,0J019/ 


-3.402? 

11.49/ 



6 

1 





0. 


0. 

0 . 



1.296* 


.Ol4*si 

4 . 3 1 4 ll 





0 . 

96. 70S 



b 


4 


0. 0. j. 14119265 

-1.2365 . 3 1 ^ t> 

1 4 

U. 0. 0, 

o, 0 . 0. 

d i 

U. 0. 0. 

0 . U . 0 . 

3 1 

0. o. 0. 

0 , u. 0. 

MASS 2 i * 

1 4 J.5559 0. 0. 

OOOUUUUoOu 
INEKA2 4 b 

1 4 lUU.4b 1 U 0 . 7S# 193.44 

OOOOOUUUUO 

2 4 

u, J,l4159?65 0. 

0. 0. -1.3521 

4 l 

0. 1). 0. 

0, 0, 0. 

HASS J 4 4 

1 4 5.4553 

OOOOOOOoth) 

1NEHA3 l O 

1 1 1 be.96 4<),09l 145. y/ 

1 4 -4.7b69 . 1 4?9b -4.9592 

000UU0 90 0 9 
31 

0. 0. 3.14159265 

,3699b -15.609 -, 070064 

HASS 4 4 4 

4 1 5. 1513 

uoooooouou 

INCHA4 ' 1 6 

1 4 lbd.96 40.091 145.0/ 

4 4 -4,7669 -,1429b 1.9592 

OOOOOOOUOO 

4 1 

o • o * o . 

-,3699b 15.609 - • 07 U 0o4 

HASS 5 1 4 

1 4 4,706 

QQOQOOOuUU 
INEHA5 4 d 

1 i ,r975« .79756 ,/9/Sci 

OOQOUCJUoUu 


c 




Reproduced from 



s l 

0, 0. 0. 

U. 0 . -.out 

HASS 61* 

1 i 1.7001 

ooooouovuo 

INEHA6 ’ 1 b 

1 1 . /W56 • 797*141 . 7 9 75o 

ooooovouuo 

6 V 

0. 0. dal Al 5*265 

0. 0. -.OU] 

NAS5-llY9t> GSfC DEMONSTRATION PROd. 1 — aTS-F CONlROLLtO SPACECRAFT 
11 

10 1 

1 2 d * 5 6 7 R 910 

1 2 d * 

TlfcE OmEGaI dOOY-l ANGULAR VElO^IT* VECTOR 

1 5 O 7 

TI^E U-V-H BODY-1 BUUY *EFFRENCtO VELOCITY VECTOR 

1 O 9 10 

TIME ThEDCM MOMENTUM »HEEL 1*2* ANO 3 ANGULAH RATES 

OOOOOOOuOO 
8 1 

1 11 12 13 1* 1 5 1* 17 

1 2 J A 

time omega* hooy-2 angular velocity vector 

I S 6 7 

TIME U-V-* BOOY-2 LINEAR VFLOCIlT VECTOR 

1 « 

TIME ThEDOI MOMENTUM WHEEL * ANGULAR RATE 

0060000000 
13 1 

1 la iv *0 21 22 23 2* 25 26 2 7 *B *9 

1 2 d a 

time OmEGAj BUOY -3 Angular VELOCITY vector 

1 S 6 7 

TIME U-V-w BODY -3 LINEAR VFLOCpY VECTOR 

1 o V lo 

TIME OmEGAA UODY-A ANGULAR VELOCITY VECTOR 

1 11 12 13 

TIME U-V-W B00Y-4 LINEAR VELOCITY VECTOR 

OOOOOOOuOO 
13 1 

1 JO 31 32 33 34 35 36 3T Jd 3V AO 41 

12 3 a 

time omegas booy-s angular velocity vector 

15 6 7 

time U-V-w dOOY-5 LINEAR VELOCITY VECTOR 

1 B V 10 


I 

CO 


TIME 

OMEGAft 

HOD Y -6 

Angolan velocity vector 




1 

11 12 

13 





TIME 

U-V-* 

dODY-ft 

linear VELOCITY VfcCTOH 




0 0 0000 Oudo 






13 

1 






1 

42 4 3 

44 45 

4b 47 46 49 SO 

bi 

52 

S3 

1 

2 3 

4 





TIME 

dETA 

HINGE - 

1 EOu-H angles 




1 

S o 

7 





time 

Arz-i 

HlNGt- 

1 INERTIA) HYZ POSITION 




1 

b 9 

10 





TIME 

d£TA 

HINGE- 

2 t ulLr angles 




OOOVObO WO 






13 

1 






1 

b4 5b 

bb 57 

bd b9 60 61 62 

ts J 

*4 

65 

1 

r o 






TIME 

DEL T A 

hole channel Control variables 




1 

9 10 






TIME 

UELTa 

HITCH 

CHANNtL CONTROL VAhIAH1.ES 




1 

1 1 u 






TIME 

DELTA 

yaw channel control variahles 




OOOOOUOwOO 






s 

1 






1 

T2 73 

74 HI 





1 

2 3 

4 





TIME 

THEDLi 

MUMENTUm wHlEL 1»2« anl> 3-- ANGOLA* 

ACCELERATIONS 

OOQUOOU VUO 






13 

1 






1 

1 0t> 10 7 

10d 109 

llv 111 112 113 114 

1 lb 

i 16 

117 


1 2 3 4 

TIME deTArtor HlNG£-* EUlEH ANGLE HA1ES 

1 5 b 1 

TIME AYZ-JF HInGE- 1 INERTIAL REFtKENCED VtLUCIH VtCTO* 

1 b v 1 0 

TIME «ElAnUT MlNGE-c tUl EW ANGLE RaTES 

OOOOuOuuuu 
13 l 

1 U« 11* UO 121 122 1 if 3 124 12b 126 12/ 126 129 

1 f a 

TIME UELTauT RUlL-OAnNEL 

1 9 10 

time UELTauT Hi TCH-L hannEl 

1 11 12 

time uelt«ut ya* channel 

OOOUUUOUUU 
lb 1 

1 iJO 131 132 133 J 34 lib life 137 Ub U* 140 IaI 1*2 14j 

1 2 3 * 

TIME LAM8UA H1N6E-2 i NT ERCO nnECT 1UN FORCES 

OOUOOOooOO 



c 



Reproduced from 
best available copy 


n i 

i 144 146 Mo 147 14« 2*»3 244 <*•♦5 246 thl 

1 1 u 

TIME MOMENlUM 1 UTAL AnoUlah am{J l I Ah MOMENTUM 

i * lu 11 

TJHE tNtMuY Kl.MEtlU* HOltNTTAL «NU TqTAL, fcNLHts Y — T • V ♦ 

QOOOuUlMJUU 

STOH 




A- 10 


RUN NO. DEMO 1 


DATE 02/23/7S 
RUN PV CARL BODLFY 


PAGE NO. 


1 


AT S f-- f, INTEPCONNECTF 0 RIGID BOOTCSt A IMBEDDED MOMENTUM WHEELS, 
ACTIVE CONTROLLER t NONLINEAP TIME DOMAIN RESPONSE 


CURRENT TIME = IO.S8.I6 
THE CPU TIMER - 0.0 


NASS- 1 1 996 DEMONSTRATION PROBLEM NUMBER 1, 


THIS DEMONSTRATION PROBLEM SYNTHESIZES THE ATS F SPACECRAFT AS A 
SYSTEM OF SIX INTERCONNECTED BODIES. THERE ARE A ACTIVE MOMENTUM 
WHFFLS (ONE REPRESENTS REFLECTOR OYNAMICS FOR HIGHER ORDER 
STRUCTURAL RESPONSFI WHILE THF OTHER THREE ARE USEC FOR CONTROL TORQUF. 


THE PROBLEM STARTS WITH INITIAL ATTITUDE AND PATE ERRORS AND 
SIML'LATES NON LINEAR TIME DOMAIN RESPONSE. 


( 



C 



HUN NO. Of MO 1 


DATF 02/23/75 
RUN BY CARL PODLFY 


PAGE NO 


2 


ATS F -- t INTF RCONNFCTEU RIGID BODIES. 4 IMBFDDEO MOMENTUM WH£FLS» CURRENT 

ACTIVE CONTROLLER. NONLINEAR TIME DOMAIN PFS°ONSE THF CPU 


SUMMARY OF f YNAMIC-SIMUL A T ION-PROGRAM INPUT OATA ********** 


ACTUAL 

SIZES 

MAXIMUM ! 

S1ZFS 

INTEGRATION DATA 


GRAVITY 

GRADIENT DATA 



NB 

= 

6 

NPMAX 

X 

6 

STARTT * 

0.0 

G1 

X 

0.0 

GAMA 1 

XT 

0.0 

NH 

X 

6 . 

NHMAX 

= 

6 

DELTAT = 

1 .2500-07 

G2 

X 

0.0 

GAMA 2 

E 

0.0 

NSPT 

X 

4 

NSPMAX 

= 

15 

ENDT 

3.0000+00 

G3 

X 

0.0 

GAMA3 

X 

0.0 

NOFMO 

= 

4 

NMWMAX 

X 

5 



GMAG 

X 

0.0 

RCMAG 

X 

0.0 

NDELTA 

X 

7 

NMWBOO 

X 

4 









NU 

£ 

40 

NMDBOD 

X 

12 









NBETA 

- 

IT 

KMU 

X 

2? 









NLAM 

X 

19 

KY 

X 

250 









NEO 

=■ 

64 

KU 

X 

113 










THE TOPOLOGY 

ARRAY IITOPOLI 

FOR 

THIS 

C ASF 

FOLLOWS 


I 11 t 21 

( 31 

( 41 

( 51 

( 61 

1 1 

1 2 

3 

4 

5 

6 

2 1 

O 1 

1 

1 

l 

1 


THE CONSTRAINT SPECIFICATIONS FOR THIS CASE FOLLOW 
( II C 21 ( 3) ( 4| C 51 ( 6) 


1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

0 

0 

0 

0 

1 

1 

3 

1 

0 

0 

1 

I 

0 

0 

4 

1 

0 

0 

0 

0 

0 

0 

5 


0 

1 

1 

1 

1 

1 

6 

l 

0 

I 

1 

1 

1 

1 

7 

1 

o 

1 

l 

1 

1 

1 


THE SPEC IF IFD 

INITIAL HINGF ANGLES 

AND DISPLACEMENTS IPETAH1 FOLLOW 




( 1) 

( 2) 

I 31 

( 4) 

( 51 

{ 61 

I 

l 

I .46 3D -03 

4.0000-02 

7.0000—02 

9.0000-02 

0.0 

0.0 

2 

1 

1.9620-03 

5. 0000-02 

0.0 

0-0 

1 .1000-01 

1.300D-01 

3 

I 

1.094D-03 

6 .0000—02 

6.0000—0? 

1.00 00-0 I 

1.2000-01 

1. 4000-01 

4 

1 

-3.020D-02 

C.O 

0.0 

0.0 

0.0 

0.0 

5 

I -1.4450-02 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

1 

2. 43 50 +01 

0.0 

0.0 

0.0 

0.0 

0.0 


THE SPECIFIED 

INITIAL HINGE RATES 

{ BE TAHO 1 

FOLLOW 





t 1) 

< 21 

< 3) 

( 41 

( 5) 

( 61 

1 

1 

l.OOOD-O? 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

2.0000-0? 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

1 

3.00 00-02 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

X 6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


TIME = 10.58.16 
TIMER = 3.966TE-01 


MISC. DATA 

NOPRNT * ?0 
NOPLOT = 1 
IFLNER = 0 


RUN NO. OF MO 1 


DATE 02/23/75 
RUN BY CARL BODLFY 


ATS F — 6 INTERCONNECTED RIGID BODIES, A IMBEDDED MOMENTUM WHEELS, 
ACT1VF CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE 


THE NO. OF ELASTIC MOOFS/BOOY ARRAY IIRGFLXJ FOLLOWS 
( II ( 2) ( 31 ( 4) < 51 ( 6) 

11 000000 


THE NO. OF P/Q HINGE POINTS/BODY ARRAY (NHPOII FOLLOWS 
( 1) ( 21 ( 3) ( 4) ( 5) ( 6) 

11 5 11111 


THE NO. OF SFNSOR POINTS/BODY ARRAY 1NSP0IJ FOLLOWS 
< 1) ( 2) ( 31 ( 41 ( 5) < 61 
11 310000 


THE MOM. WHF EL/BODY TABLE {NM0W1 FOLLOWS 

( 11 ( 21 ( 31 ( 4) C 51 ( 61 
11 310000 

2 1 3 1 0 0 0 0 
31 1 4 0 0 0 0 

4 1 200000 

51 300000 

61 000000 


THE STATF VECTOR LENGTH ARRAY (LENU) FOLLOWS 

C 1) l 21 C 31 ( 4) ( 51 ( 61 ( 7) { B1 ( 9) (10) (111 (12 
11 976666000000 


THE STATE VECTOR LOCATION ARRAY (LOCU) FOLLOWS 

( l) ( 2) ( 31 ( 41 < 5) ( 6) ( 71 ( 8) ( 91 (10) (11) (12 
1 1 1 10 17 23 2P 35 41 41 41 41 41 41 


THE SPECIFIED SENSOR POINT/BODY CORRELATION ARRAY ( IFTSMWJ FOLLOWS 
( 1) ( 2) ( 3) C 4) 

11 1112 



PAGE NO 


3 


CURRENT TIME = 10.58.17 
THE CPU TIMER - *.5667E-01 


(13) (14) 
17 7 


(13) (14) 
41 58 


c 



RUN NO. DEMO 1 


TATE 02/23/75 
RUN BY CARL BOOLEV 


RAGE NO 


4 


ATS F — 6 INTERCONNECTED RIGID POPPS, IMP F DDEO MOMENTUM WHEELS, 
ACTIVF CONTROLLER, NONLINFAP TIME DOMAIN RESPONSE 


CURRENT TIWF 
TMF CPU TIMER 


THE FOLLOWING DATA IS SPECIFIED MOM. WHfFl INFORMATION (IF ANY ) AND CONTROLLER INFORMATION 


THE SPECIFIED MOM. 

( 

1 I 

2 l 

3 1 


WHEEL CONTROL ARRAY CIM01 FOLLOWS 
n < 2i ( 3) < 4i 

1 2 ? 9 

12 3 3 

1 1 l I 


SPECIFIED 

MOM. WHEEL 

RATES AND 

INERTIAS (AMC) FOLLOW 



I 1) 

( 21 

1 3) 

r 4i 

1 

l 

1.27ED+0? 

1.278D+0 ? 

1 .278D*02 

O.C 

2 

1 

6. *>000-02 

6 .5000— 0? 

6.500D-0? 

9. 6700*01 


SPECIFIED 
THE FIRST 

CONTROLLER 
NDELTA ARE 

INITIAL 

INITIAL 

CONDITIONS AND CHARACTERISTICS FOLLOW 
CONTROLLER STATE VAR I APLES • THERE ARE 40 ADDITIONAL CONTROL PARAMETER 

c ! 

1 

1 

( 1) 
0.0 

( 2) 
0.0 

( 3) 
0.0 

( 4) 

0.0 

( 5) 

0.0 

( 61 
0.0 

( 7) 
0.0 

( 8) 

4. 2890+04 

( 

■> m 

1 

11 

0.0 

O.C 

0.0 

0.0 

2.097D+05 

2.0760+05 

6 . 74 70 *03 

1.1770*05 

0. 

1 

21 

I. I^TO+OS 

O.C 

7.8P4P*04 

0.0 

7.8720*02 

7.672C+02 

0.0 

7 • 8720*07 

7. 

1 

31 

0.0 

0.0 

9 .4 ] 10+01 

9.438D+01 

; .7120*01 

2.6190*02 

0.0 

2.1270*02 

2. 

1 

41 

2. 17 70+0? 

0.0 

1.0020*01 

1.0020*01 

0.0 

1.0020*01 

1 .0020+01 




10.5P.I7 
- &.7000E — Ol 


9| (10) 

8000*02 0.0 

o 7.ee^D«-04 

872D+0? 0.0 

6 1 9D+02 O.C 



RON NO 


DEMC1 1 


DATE 02/23/76 
RUN PY CARL PODLFY 


PAGE no 


ATS F — 8 INTER CPNNEC Tf 0 RIGID BODIES, 4 IMBEDDED MOMENTUM WHEELS, 
ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE 


CURRENT T1MF = 10.58.17 
THE CPU TIMER S B.9667E-01 




SUMMARY OF 

INPUT DATA 

FOR POOY 

1 WHICH IS 

RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

< 2) 

( 4) 

( 5) 

1 6) 

1 

1 

3.7140+03 

5 .0^60+00 

-3 .2730+01 

0.0 

0.0 

0.0 

2 

1 

5. 09601+00 

3 -557D+03 

-2.910D+00 

0.0 

0.0 

0.0 

3 

I 

-3. 273D+01 

-? .9100+00 

4.7760+02 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

6.B27D+01 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

6.B27D+01 

0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

6.82TD+0I 


FOR BODY 1 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED PY AN ARRAY CONTAINING EULER ANGLES U,?,3), AND POSITION VECTOR COMPONENTS (4,5,61 THAT POSITION THE 
HINGE TRIAD WR T THE BODY TRIAD 




( 1 ) 

( 

2) 





1 

1 

2 


1 





2 

1 

3 


I 





3 

I 

4 


I 





4 

I 

5 


1 





5 

1 

6 


1 







( 1 > 


i 2) 

( 3) 

f 41 

( 51 

( 6) 

I 

I 

0.0 


3.1420+00 

0.0 

3. 0200 -02 

1.4450-0? 

-I.266D+0I 

2 

I 

0.0 


0.0 

3.1420+00 

3. 0200 -02 

3.4310+00 

-1.3500+01 

3 

1 

0.0 


0.0 

0.0 

2.0200-02 

-3 .4020+00 

-1.3500+01 

4 

1 

0.0 


0.0 

0.0 

1.2970+00 

1.445D-02 

4.314D+00 

5 

1 

0.0 


0.0 

3.142D+00 

-I. 2360+00 

1.4450-02 

4.3140+00 

FOR 

BODY I THE 

SENSOR POINT NO. AND THE 

EULER ROTATION TYPE APPEAR IN THE 

IS 

FOLLOWED BY AN 

ARRAY CONTAINING EULER 

ANGLES ( 1 1 2 »! 

31, ANO POSITION VECTOR 

SENSOR 

triad wrt 

THE 

BODY TRIAD 







( 1 1 

( 

2) 





1 

1 

1 


t 





2 

1 

2 


I 





3 

1 

3 


1 






. 

( 11 


( 2) 

( 31 

( 4) 

< 51 

( 6) 

1 

1 

0.0 


0.0 

0.0 

0.0 

1.4450-0? 

-1.266D+01 

2 

1 

0.0 


0.0 

0.0 

0.0 

3.4310+00 

-1.350D+01 

3 

1 

0.0 


0.0 

0.0 

0.0 

-3.4020+00 

-1.3500+01 



RUN NO. DEMO 1 

DATE 02/23/75 



PAGE NO. 


RUN BY CARL PODLEY 




ATS F 

— 6 INTERCONNrCTtn RIGID POnif?, 4 IMPFDDFD MOMENTUM WHEELS, 

CURRFNT 

TIME * 

10.58.18 

ACTIVE 

CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE 

THE CPU 

TIMER 

* 1. 15006*00 




SUMMAPY OF 

input 

DATA 

FOR BODY 

2 WHICH IS 

RIGID. 


THE 6X6 INERTIA MATRIX 

IS 

. 







( 1) 

( 2) 


( 3 I 

( 4) 

( 5) 

( 6) 

I 

1 

1.00 50*02 

0.0 


0.0 

0.0 

0.0 

0.0 

2 

1 

0.0 

1.0080*02 

0.0 

0.0 

0.0 

0.0 

3 

I 

0.0 

0.0 


1 .*>340*0? 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 


0.0 

3.5560*00 

0.0 

0.0 

5 

1 

0.0 

0.0 


0.0 

0.0 

3.5560*00 

0.0 

6 

l 

0.0 

0.0 


0.0 

0.0 

0.0 

3.5560*00 

FOR 

BODY 

2 the p-q 

HINGE 

NO. 

AND THE EULFR ROTATION 

TYPE APPEAR IN THE FOLLOWING INTFGFR ARRAY WHICH 


IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2,3), ANO POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 


HINGE 

TRIAD WRT THE 

BODY TRIAD 






( 1) ( 

2) 





1 1 

2 

1 






t I) 

( 2) 

f 3) 

( 4) 

( 5) 

( 6) 

1 I 

0.0 

3.l42D*O0 

0.0 

0.0 

0.0 

-1 .3520*00 


FOR BODY 2 THE SENSOR POINT NO. ANO THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTFGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES ( 1 .2,3 ) , ANO POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 
SENSOR TRIAD WRT THE BODY TRIAD 
I 1 ) ( 2) 

11 4 1 

(1) (2) (3) (4) (5) (6) 

1 1 0.0 0.0 0.0 0.0 0.0 -1. 3520+00 



9T-V 


RUN NO- DEMO I 


OATE 02/23/75 
PUN BY CARL BODLEY 


PAGE NO 


7 


ATS F 6 INTERCONNECTED RIGID BODIES, A IMBEDDED MOMENTUM WHEELS, 

ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE 


CURRENT TIME * 10.58.18 
THE CPU TIMER *= 1.2933E+00 


SUMMARY OF INPUT OATA FOR BODY 3 WHICH IS RIGID. 


THE 

6X6 

INERTIA MATRIX 
( 1) 

IS 

( 2) 

( 3) 

f A) 

( 5) 

( 6) 

1 

l 

1.6900*02 

A . 7690 +00 

-1 .A30D-01 

0.0 

0.0 

0.0 

2 

1 

A. 7690*00 

A. 00 90*01 

1 .9590+00 

0.0 

0.0 

0.0 

3 

1 

-I.A30D-O! 

1 .9590*00 

1 • A51D+02 

0.0 

0.0 

0.0 

A 

1 

0.0 

0.0 

0.0 

5.1550+00 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

5.1550*00 

0.0 

6 

1 

0.0 

0.0 

0.0 

0*0 

0-0 

5.1550+00 


FOR BODY 3 THF P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2,3), AND POSITION VECTOR COMPONENTS (A, 5,6) THAT POSITION THE 
HINGE TRIAD WRT THE BODY TRIAD 
( 1 ) ( 2 ) 

11 3 1 

Cl) (2) (3) (A) (5) (61 

1 1 0.0 0.0 3.1 A2D+00 3.7000-01 -1.5810*01 -7.0080-02 


C 


c 



RUM MO. DEMO 1 DATE 02/23/75 PAGE MO. 

RUN BY CARL PODLEV 

ATS F — 6 INTERCONNECTED RIGID BOOirS, A IMBEDDED MOMENTUM WHfELS, CURREMT TIME = 10.58. IS 

ACTIVE CONTROLLER, NONLINFAR TIME DOMAIN RESPONSE THF CPU TIMER = I .A067E+00 


SUMMARY OF INPUT DATA FOR BODY A WHICH IS RIGID. 


THE 6X6 INER 

TIA MA TR IX 

IS 








r 1 1 

( 2) 

f 3) 

( A | 

< 5) 

< 61 


1 

I 

1.6900+02 

A. 76 90 +00 

I .A30D-01 

0.0 

0.0 

0.0 


2 

1 

A. 7690+00 

A. 00 90+01 

-1.9590+00 

0.0 ' 

0.0 

0.0 


3 

1 

1.A300— 01 

-1.9590+00 

1.A51D+0? 

0.0 

0.0 

0.0 


A 

1 

0.0 

0.0 

0.0 

5.1550+00 

0.0 

0.0 


5 

1 

c.o 

0.0 

0.0 

0.0 

5.1550+00 

0.0 


6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1550+00 


FOR 

BODY 

A THE P-G 

HINGE NO. 

ANO THE EULER DOTATION 

TYPE APPEAR IN THE FOLLOWING INTEGER AP* AY 

WHICH 

IS 

FOLLOWED BY AN ARRAY CONTAINING EULER 

ANGLES (1,2 

,31, AND POSITION VECTOR COMPONENTS (A, 5, 61 

THAT POSITION THE 

HINGE TRIAD WR T THE 

BODY TRIAD 








E 1) ( 

21 






1 

1 

A 

1 








( 1) 

( 2) 

< 31 

( A) 

( 51 

( 61 


1 

1 

0.0 

0.0 

0.0 

-3.7000-01 

1.58ID+01 

-7.0080-02 




<h ^ r\» 


RUN NO 


OFMO I 


DATE 02/23/7E 
PUN BY CARL PODLEY 


PAGE NO 


ATS F -- 6 INTER CONNECTED RIGID BODIES, *• IMBFOOFD MOMENTUM WHEELS, 
ACTIVE CONTROLLER . NUNLlNEAR T 1 HE DOMAIN RESPONSE 


SUMMARY OF 

INPUT TATA 

FOR BODY 

5 WHICH IS 

RIGID. 


TIA MATRIX 
< I) 

IS 

( 2) 

< 31 

( A) 

( *51 

< 61 

7.9760-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.0760—01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7 . 9760—0 1 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

I .7080+00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .7080+00 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

1.7080+00 


CURRENT TIME = 1P.S8.18 
THE CPU TIMER = I .5?23E ♦00 


FOR BODY 5 THE P-0 HINGE NO. AND THE EULER POTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED EY AN ARRAY CONTAINING EULER ANGLES <1,?»31, AND POSITION VECTOR COMPONENTS (*,$,6) THAT POSITION THE 
HINGE TRIAD WR T THF BODY TRIAD 
f II f PI 

II *> 1 


( 2 ) 
O.C 


( 3 ) 

0.0 


( 6) 

—I *0000—03 


I 


1 


( I) 

0.0 


( A) 

0.0 


( 5 ) 

0.0 



RUN NO. DEMO 1 


DATE 02/23/75 
RUN BY CAR L BODLEY 


PAGE NO 


ATS F -- t INTERCONNECTED RIGID POOIFS, A IMBEDDED MOMENTUM WHEELS, 
ACTIVE CDNIROLLFP, V CNL INEAR TIME DOMAIN RF$»CNSE 


CURRENT TIME = 10.58.19 
THE CPU TIMER * 1.6500E+00 




SUMMARY OF 

INPUT DATA 

FDR PODY 

6 WHICH IS 

RIGIO. 

THE 

6X6 

INERTIA MATRIX 

IS 






( n 

( 2) 

( 3) 

( 4) 

( 5) 

1 


7 . °7 6D-C-1 

0.0 

0.0 

0.0 

0.0 

2 


0.0 

7. 0760 -01 

0.0 

0.0 

0.0 

3 


0.0 

0.0 

7.9760-01 

0.0 

0.0 

4 


0.0 

0.0 

0.0 

I . 7000+00 

0.0 

5- 


0.0 

0.0 

0.0 

0.0 

1. 7000*00 

6 


0.0 

0.0 

0.0 

0.0 

0.0 


< 6 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

1. 7080*00 


FOR BODY 6 THE P-0 HINGE NO. ANt THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLFS (1,2,3), AND POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 


HINGE TRIAD WRT THE 
( 11 ( 

11 6 
( 1) 

POOY TRIAD 
2) 

1 

( 2) 

( 3) 

( 4) 

( 5) 

( 6) 

1 1 0.0 

0.0 

3.I42P+00 

0.0 

0.0 

-1 .0000-03 


THE FOLLOWING INTEGER ARRAY ( INDEP ) PRESCRIBES INDEPENDENT VARIABLES (1), AND DEPENDENT VARIABLES CO) 


(I)(?) 


1 1 
l 21 

1 41 

1 61 


( 3) 
0 
0 
I 
1 


( 4) ( 
0 
0 
) 
l 


) ( 6) ( 7) ( 8) ( 9) (10) (11) (12) (13) (14) (15) (16) (IT) (IB) (19) (20) 


=r 


RUN NO. DEMO 1 


DATE 02/23/75 
RUN BY CARL BODLEY 


RAGE NO 


11 


ATS F — 6 INTERCONNECTED RIGID BODIES, 4 IMBEDDED MOMENTUM WHEELS, 
T ACTIVE CONTROLLER. NONLINEAR TIME DOMAIN RESPONSE 


CURRFNT TIME = 10.58.22 
THE CPU TIMER = 3.866TE+00 



AT 

SIMULATION 

TIME, T * 0. 

0 * * 

***** 

****** 

***** 

THE 

STATE 

VECTOR Y = 








( !> 

( ?) 

( 3) 

( 4) 

< 5) 

1 6) 

1 

l 

1.00 20-02 

1 .9990-0? 

3 .0020-02 

4.1630-17 

6.0T2D-18 

-4.9330-10 

1 

11 

1. 9?5P—o2 

3.1260-0? 

-2 .3460-01 

1.0240-01 

—8 .0240-03 

0.0 

1 

?l 

1 . 5040-01 

2.3000-01 

I .2230-0? 

2.1490-02 

2.0100-02 

2. 92 20-01 

1 

31 

3. 0940-02 

8.698D-02 

-I.4e3D-0? 

-1.6200-0? 

1 .6400-02 

1.7B60-02 

1 

41 

1. 4630—03 

I .9620-03 

1 .094D-03 

— 3.020D-02 

-1 .4450-02 

2.4350*01 

I 

51 

8.0000-0? 

9.0000-02 

I . OOOC-OI 

1. 1000-01 

1.2000-01 

1 .3000-01 

1 

61 

0.0 

0.0 

0.0 

0.0 




****** 

( 7) 

! .2780*0? 

1 . 1420-0? 
1*58 10—0 ! 
2.0470-02 
A .0000-02 
1.4000-01 


***** 
( 81 

1 ,?7pp*0? 
1 .6980-0? 
-2.481 0—01 
7.6240-0? 
5.0000-02 
0.0 


* * * 

( 9J 

1 .2780*02 
3.1340—02 
9.0110-03 
-9.1910-02 
6.ooor-o? 
0.0 


( 10 ) 

7.3290-03 
-8 .5530-01 
1 .905D-02 
1 .3530-02 
7.0000-02 
0 .0 



AT 

SIMULATION TIME. T =r 0. 

0 * * 

***** 

*********** 

THE 

STATE 

VECTOR TIME 

DERIVATIVE 

YOT = 





( T 1 

« 2) 

( 3) 

( 4) 

(5) (6) 

1 

1 

-1.2390-02 

8 .6250-01 

3.3910*01 

7.0330+00 

4.7670+00 -1.4000+01 

1 

11 

-9.1720*01 

4 . 186D*G0 

-1.2730*02 

-1.0790+0? 

-1.4030+01 -4.1860+00 

1 

21 

1.9P 50*01 

8 .B?OD*Oi 

-9.2350+00 

4.7530*00 

-1.1830*01 -7.5290*01 

1 

31 

-1.1840*02 

1.8310*01 

4.6«5r*0l 

-1 .3890*01 

?. 2240*01 1.2640+0? 

1 

41 

1.0000-02 

2 .0000-02 

3.0000-0? 

4.1620-17 

6.1240-18 -5.0060-18 

1 

51 

-6.0720-18 

5 .20*0— T 8 

-3.3830-77 

2.1680-17 

0.0 -1.7400-17 

1 

61 

5.0140*00 

1 .0630-02 

5.0080+00 

0.0 



************** 


I 7) 

-8.5900-0? 

6.4950*00 
-1 .0620*01 
-1 .38 2D*0? 
-7.9470-17 
-1 .7350-1 0 


( 0 ) 

■9. 6080-01 
■2.0370*00 
1.1390*0? 
4.1410*00 
1.9240-17 
3.413 C-0? 


{ 9) 

-3.4010*01 
-1.1160*01 
-1.6710*01 
-3.8060*01 
3. 4 6 90- IB 
4.9970*00 


( 10 ) 

8 .4250*01 
5 .7000*01 
-1 .0740*0? 
1 .4340*01 
1.1 ?0D— 18 
1 .3950-02 



AT 

SIMULATION 

TIME , T - 0. 

0 * • 

***** 

***** 

THE 

BETAS 

(EULER ANGLES, POSITION 

COORDINATES) ARE 




( 1) 

( 2) 

( 3) 

i 4) 

( 5) 

1 

1 

1.46 3D -03 

4.0000-02 

7.0000-0? 

9.0000-02 

0.0 

2 

1 

1.9620-03 

5 .0000-0? 

0.0 

0.0 

1 .1000-01 

3 

1 

1.0940-03 

6.0000-02 

8.0000-02 

1 .0000-01 

1.2000-01 

4 

1 

-3.02 00-02 

0.0 

0.0 

0.0 

0.0 

5 

1 

-1.4450-0? 

0.0 

0.0 

0.0 

0.0 

6 

1 

2.435C+01 

0.0 

0.0 

0.0 

0.0 


******************* 


( 6] 

0.0 

1 .3000-01 
1.40 00-01 
0.0 
0.0 
0.0 


THE 

AT 

BETA 

SIMULATION TIME, T = 0. 
TIME PFFIVATIVIS ARE 
(1) (?) 

0 * * 

( 3) 

***** 
( 4) 

*********** 
(5) (6) 

1 

1 

i. oo or -02 

-7. °4 70-17 

1.1280-18 

5.2040-18 

0.0 0.0 

2 

1 

2.0000-0? 

l .9240-17 

0.0 

0.0 

2.1600-17 -1.7400-17 

3 

1 

3.000D— 0? 

3.46 90-10 

-6.072C-18 

-3 .3830-17 

0.0 -1.735C-18 

4 

1 

4. 1620-17 

0.0 

0.0 

0.0 

0.0 0.0 

5 

1 

6.1240-10 

0 .O 

0.0 

0.0 

0.0 0.0 

6 

1 

-5.0060-18 

0.0 

0.0 

0.0 

0.0 0.0 


AT SIMULATION TIME, T = 0.0 * 

THE DELTAS (CONTROL SYSTEM VARIABLES) ARE 
(1) (2) (3) 

1 1 0.0 0.0 0.0 


* * * * 


* * * * * 


****** 


*************** 


(4) (5) 

0.0 0.0 


(6) ( 7J 

o.n o.o 


THE 

1 


AT SIMULATION TIME, T = 0.0 * * 

DELTA Tin DERIVATIVES ARE 

( 1 ) (?) (?) 

1 3.4T ' P-fi*' <..OQ70+Or 0 7 


*********** 

(4) 18) 

5.ni4-i,rn i.RAin-o? 


******************* 

(6) (7) 

6 .onwn.on n .p 


C 




A- 21 


\ 


FOR FOOY I 


AT SIMULATION TIME, T = 0.0 


* * * 


TION TIME , T = 0.0 
THE VELOCJTIEi ARE 

( M f ?) I 3 ) < 4) 

7.3749-03 1 .9250-0? 3.126C-0? -2. 3460-01 

the corresponding momenta ape 

ID (?) (?) (4) 

3640-01 1.9400+00 6.045D+00 -e. 34?9-o l 

ITS CrNTPIEHTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
D (?) (3) 14) (5) ( 6) 

-4. 2200+00 -8.4630+00 5.O920+0C -C. 1170-01 4.1260-01 -2. 3140-03 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 2.324383360-01 0.0 


l 

1 

FOR 

BODY 

1 

1 

FOR 

BODY 

1 

1 

I JTS 

CC'NTR 


AT 

FOR 

EODY 

1 

1 

FOR 

BODY 

1 

1 

FOR 

BODY 

1 

1 

ITS 

CONTP 


AT 

FOR 

BODY 

1 

1 

FOR 

BODY 

l 

1 

FOR 

BODY 

1 

1 

ITS 

contr: 


AT 

FOR 

BODY 

1 

1 

FOR 

BODY 

1 

1 

FOR 

BODY 


1 


1 


( 4) 

4. 1630-17 


( 5) 

6.072D-18 


( 6 ) 

-4.93 3D- 1 8 


THE VELOCITIES ARE 
(1) (2) (3) 

1.00?n-0? 1 .0900-0? 3.0020-0? 

THF CORRESPONDING MOMENTA APE 
(1) (?) (3) (4) 

4.4640+01 ^.9380+01 ?.??60+01 2.84?0-I6 

ITS CONTRACTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
(1) (?) (3) (4) (5) (6) 

4.4600+01 7.93 C C+01 2. 2? 90 + 01 2.8410-15 4.1810-16 -3.4180-16 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 1.593853940+03 0.0 


(5) (6) 

4. 1450-16 -3. 3680-16 


t 7) 

1.27 80 +02 
C 7) 

8 .3060+00 


( 81 

1.2780+02 
( 8) 

8. 3070+00 


************* 


( 


(5) (6) ( 71 

1 .0240-01 -8. 0240-03 0.0 

(5) (6) (7) 

3.64QD-01 -2.8530-02 3.0230+00 


( 4) 


IWLATION TIME, T - 0.0 

the velocities ARE 
( 1 ) ( 2 ) (?) 

I. 1420-02 1.6980-02 3.1340-02 -8.5530-01 

THE corresponding momenta APE 
< n (?) ( 3 ) ( 4 ) 

?. 0050+00 7. 9670-01 4.5790+00 -4.4090+00 

ITS CONTRIBUTION TO TOTAL ANGU.AR AND LINEAR MOMENTUM IS 
(I) (21 (3) (4) (5) (6) 

1.9300+01 -4.069D+-0I B. 8<»00 + 01 -4.4550+00 4.961D-01 I .1630+00 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL EN C RGIES IS 2 . 170141020+00 0.0 


********** 


( 5) 

1.5040-01 
( 5) 

7. 7560— 01 


r m 

2.3000-01 
( 6 ) 

1. 1860+ 00 


************************** 


!MULATION time, t =. o.c * * 

THE velocities are 

I 1) (2) (31 (4) 

1.2230-0? 2.1490-02 2. 8100-02 2.9220-01 

THF r DPR r SPONGING MOMENTA ARF 
( 1> (2) (31 (4) 

2.17?o+00 8.6490-01 4.0360+00 1.5060+00 

ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
(11 (?) (31 (4) (5) ( 61 

1.4500+01 1.6420+01 3.3!00+0( 1.414D+00 1.0760+00 -I. 1890+00 


l 51 (6) 

1.5810-01 -2.4B10-01 

(51 (6) 

8.1510-01 -l .2790+00 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTF NT? AL ENERGIES IS 


5.224031090-01 0.0 


FOR 

BODY 

5 

1 

1 


FOR 

BODY 

5 

1 

1 


FpR 

BODY 

5 


(4) (5) (6) 

fi .69PD— 02 -l .4830-02 -1.6200-02 


AT SIMULATION TIME, T * 0.0 ***************** 

THE VELOCITIES ARE 
(1) (?) (3) 

9.0110-0? 1.9050-0? 3.0940-0? 

the CORRESPONDING MOMENTA ARE 
(1) (2) (3) 

7. 18 70—0? 1.5190-02 7.4680-0? 

ITS C^NTP IPtITIGN TO TOTAL ANGI'LA 0 AN'' LINEAR MOMENTUM IS 

( 1 1 (?) ( 3) (4) I SI t 


************* 


( 4) 
1.4P60-01 


(5) (6) 

2 . 5330—02 -2.76ED-02 


( 9) 

1.2780+02 

( 9) 

8.3080+00 


* • 


* * 


* * 


Reproduced from 
best available copy 




1 1 ?.l?7r.-0I l-SSTO-O? -7.1340 

ITS CONTRIBUTION Tf TOTAL KINETIC AND POTENTIAL ENERGIES IS 


-A.A/in-o? 
7.43I&4*?70-0? 0-0 


* * 


(41 (5) 

7.6240-02 -9.1910-02 

(4) ( 5) 

I .3029-01 -1. 5700-01 


( 61 

1 . 3530-02 


AT SIKHATIPN TIMF, T = 0.0 
FOR BODY 6 THf VFLPCIT1FS ARf 

C II (21 (3) 

1 1 1 - 64 FD —02 1 -7860—02 2-847r-02 

FOR BOOY 6 , THF CPRRF SP0ND1 NC, MOMENTA ARE 
(II (2) (31 

1 1 1.3150-0? 1.425D-02 2. 2700-02 

FOR BODY 6 ITS CONTRIBUTION 10 T0T At ANGULAR AND LINEAR MOMENTUM IS 
I 1J ( ?> (3) (4) ( 5J (6) 

1 1 3.9410*00 4 .2 780 + 00 1 -977P-01 1 .4680-01 -1 .3720-01 4. 1980-02 


( 61 

2 .7110-02 


ITS CONTRIBUTION Tq TOTAL KINETIC AND POTENTIAL ENERGIES IS 


I .289295640-02 0.0 


THE 

I 

1 


AT SIMULATION TIME, T = 0.0 ******************************** 

INTERCONNECTION CONSTRAINT FORCES ( LAMBDAS ) ARE 

(II (21 ( ?) ( 41 (51 (61 (7) (81 ( 9) 

1 4. 766D+0? -3.5670*02 1.1B4D+0I -7.77 00+02 -2.8480+02 -1.5690+0? 4.4490+02 -1.1330+03 -3.8080*02 

11 5.7650+02 -1.3410*01 1.8710+01 8.3360+01 -2.594D+01 -1.7820*01 -1.9120*01 6.3390+01 -2.22IP+0I 


AT SIMULATION TIME, T = 0.0 ******************************** 

THE TOTAL ANGULAR MOMFNTUM VECTOR IS 

(1) (2) (31 

1 I 7.8330*01 5.5200+01 T. 5050+02 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(11 (2) (3) 

1 1 —3. 560P+00 1.P40D+00 -3.0440-02 


THE TOTAL ANGULAR MOMFNTUM 
THE TOTAL LINFAR MOMENTUM 
THE TOTAL KINETIC ENFRGY 
THE TOTAL POTFNTIAL FNERGY 
THE TOTAL ENERGY ( T ♦ V) 


I .7841 3248D+02 
4.007491790*00 
1 .5 96499240+0? 
1 .87538333D + 03 
3.471682570*03 


< 10 ) 

-1 .4560*02 



A-23 


RUN NO. DEMO 1 


DATE 02/23/75 
RUN BY CARL BOOLEY 


PAGE NO 


23 


ATS F — 6 INTERCONNECTED RIGID BODIES, A IMBEDDED MOMENTUM WHEELS* 
ACTIVE CONTROLLER* NCNL INE AR TIME DOMAIN RESPONSE 


CURRENT TIME * 11.14.25 
THE C»>U TIMER * 7.3146E+02 


AT SIMULATION TIME, T = 3.00000*00* A********************* ********* 


THE STATE VECTOR Y * 




( n 

( 2) 

C 31 

( 4) 

( 51 

1 61 

( 7) 

( 8) 

( ®) 

(101 

1 

l 

—4.23 2D-03 

—2 . 522D-03 

-7.4460-02 

1.2170-01 

7.2730-02 

2.5260-01 

1.2890*02 

1.2890*02 

1.2900*02 

4 ,5420-01 

:i 

n 

-2. 3960-01 

— 4 .226D— 01 

-l .7230-01 

-5 .9580-01 

2.5440-01 

-1. 5680-02 

-9.6030-02 

-5.2720-03 

1.7150-01 

-2 ,3000*00 

i 

21 

-3.5760-02 

-1 .2830*00 

l. 7340-01 

1.855D-03 

1.3060-02 

1 .0910—01 

-1.03 70-02 

-2.4750*00 

-4,2070—03 

-1 ,3990-02 

l 

31 

-2. IB ID— 01 

1.1190-01 

-5.3820-03 

2.5580-01 

—4.2070—03 

-1.3990-02 

-2.1810-01 

1.1160-01 

1.8330-01 

2 ,4950-01 

X 

41 

3. 5940-02 

6.4270-02 

1.4860-01 

-1.1610-02 

-5.8410-03 

2.4090*01 

2.9690-03 

1.1000-02 

1.4240-02 

-5.1860-02 

i 

51 

1.1530-02 

-6.I89D-02 

1 .344D-03 

8.9590-07 

-1.7570-03 

-9. 3020-07 

-1.7570-03 

5.1410-01 

1,6960*00 

2 .3940-01 

i 

61 

1.6960*00 

3.1140-01 

I .6980*00 

-8.5870-04 









AT 

SIMULATION 

TIME. T * 3 

.00000*00* 

► * * * * * 

****** 


****** 

* * * 



STATE 

VECTOR TIME 

DERIVATIVE 

YOT = 








( 11 

C 21 

( 3) 

r 4i 

f 51 

(6) (71 

( 81 

r oi 

(10) 

l 

1 

-2.61 80-01 

3.6600-01 

2.4000*00 

9.1730-01 

8.6880-01 

9.7210*00 6.4340-01 

1.5640-02 

-2.0180*00 

5.5080*00 

1 

11 

-2.09 80*01 

7.7510-01 

-3.2130*01 

-9.7350*00 

9.6130*00 

-3.4760-01 -4.6850*00 

5.7430-01 

-1 .3690*00 

9 .4070*00 

1 

21 

-1.2780*00 

-6.4920 *01 

5.5430*00 

1.8100-01 

-3.186D-01 

-8.8730-01 -3.6990*00 

-7.7270*01 

-2. 6090-01 

1 .3740-01 

1 

31 

3.539D*00 

2.4560*00 

5.1310*00 

9.241D*00 

-2.6090-01 

1.3740-01 3.5390*00 

2.4400*00 

-9.4830-01 

1 ,0170*01 

1 

41 

-3.8200-03 

-3.1210-03 

-7.4220-02 

1.2560-01 

8.1080-02 

2.4820-01 -4.5420-01 

-2.4370-01 

3.5310-01 

9.1730-02 

1 

51 

2.4570-01 

1 .7770-01 

8.7540-02 

-1 .1460-02 

-1 .4360-01 

1.1460-02 -1.4360-01 

1.8950-01 

7.3280-03 

7 .8680-02 

1 

61 

4. 55 50-03 

1.0520-01 

4.6660-03 

-1.5680-02 








AT 

SIMULATION TIME, T a 3. 

00000*004 

• * * * * * 

****** 

******************* 

THE 

BETAS 

(EULER ANGLES, POSITION 

COORDINATES I ARE 





( 1) 

( 21 

( 3) 

( 4) 

( 5) 

( 6) 

1 

1 

3.5940-02 

2.9690-03 

-5.1860-02 

-6.1890-02 

0.0 

0.0 

2 

1 

6.4270-02 

1 .1000-02 

0.0 

0.0 

8.9590-07 

-9.3020-07 

3 

1 

1.4860-01 

I .4240-02 

1.1530-02 

1.3440-03 

-1.7570-03 

-1.7570-03 

4 

1 

-1.16 10-02 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

-5.8410-03 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

1 

2.4090*01 

0.0 

0.0 

0.0 

0.0 

0.0 


THE 

AT 

BETA 

simulation TIME, T a 3 
TIME DERIVATIVES ARE 
(l> (2) 

.00000*004 * 
( 31 

***** 
( 4) 

( 5) 

E******************* 
( 6) 

1 

I 

-3.8200-03 

-4.54 2D —01 

9.1730-02 

1.7770-01 

0.0 

o-o 

2 

1 

-3. 1210-03 

-2.4370-01 

0.0 

0.0 

-1 . 1460-02 

1. 1460-02 

3 

1 

-7.4220-0? 

3.5310-01 

2.4570-01 

8.7540-02 

-1.4360-01 

-1. 4360-0 t 

4 

1 

I. 2560-01 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

8.1080-02 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

1 

2.4820-01 

0.0 

0.0 

0.0 

0.0 

0.0 


THE 

AT 

deltas 

SIMULATION TIME, T « 3.00000*00* * 
(CONTROL SYSTEM VARIABLES) ARE 
(I) (2) (3) 

***** 

( 4) 

( 5) 

( 6) 

( 71 

I 

1 

5. 1410-01 1.6960*00 2.3940-01 

I .6980*00 

3.1140-01 

1.6980*00 

-8.5870-04 

the 

AT 

DELTA 

SIMULATION TIME, T « 3.00000*00* * 
TIME DERIVATIVES ARE 

(1) (2) (3) 

***** 
( 4) 

****** 

t 5) 

( 6) 

f 7) 

1 

1 

1.8950-01 7.3780-0T 7.8480-0? 

4.5450-0^ 

1 .OSTO-OI 

4.4440-0* 

-T .4440-0? 



n-v 


AT SIMULATION TIMF* T - 3- OOOOD+OO* * * * **************************** 

FOR BODY 1 THF VELOCITIES ARE 

(1) 12 ) (3) I 41 I 51 <61 17) 18) (9) 

I 1 -4.2320-03 -2.5220-03 -7.4460-02 1.2170-01 7.2730-02 2.5260-01 1.2890+02 1.2890+02 1.2900+02 

FOR BODY 1 THF CORRESPONDING MOMENTA ARE 

t II 1 2 ) 13) 14) ( 5) (6) 17) 18) 19) 

1 1 -4.9150+00 -4.0180-01 -2.7040+01 8.3090+00 4.9660+00 1.7250+01 8.3760+00 8.3760+00 8.3780+00 

FOR BOOT 1 TTS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
ID ( 2 ) (3) 14) (5) 16) 

1 l -1.4000+02 2.0660+02 -2.6710+01 8.5750+00 5.5360+00 1.6940+01 

ITS CONTRIBUTION TO TOTAL KINETIC ANO POTENTIAL ENERGIES IS 1.623456440+03 0.0 


AT SIMULATION TIME* T = 3.00000+00* ******************************* 
FOR BOOY 2 THE VELOCITIES ARE 

ID 1 2 ) 13) 14) 15) 16) 17) 

1 1 4. 5420-01 -2.3960-01 -4.2260-01 -1.7230-01 -5.9580-01 2.5440-01 -1.5680-02 

FOR BOOY 2 THE CORRESPONDING MOMENTA ARE 

ID 12) 13) 14) (5) 16) 17) 

1 1 4.5640+01 -2.4150+01 -8. 3250+01 -6.1260-01 -2.1190+00 9.0460-01 -4.2390+01 

FOR BODY 2 ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
Cl) 12) 13) 1 4) 15) (6) 

1 1 7.0780+01 -1.7740+01 -8.5510+01 -2.5430-01 -2. 2100+00 8.5730-01 

ITS CONTRIBUTION TO TOTAL KINETIC ANO POTENTIAL ENERGIES IS 3- J9805669D+0I 0.0 


AT SIfRJLATION TIME* T * 3.00000+00* ******************************* 
FOR BOOY 3 THE VELOCITIES ARE 

11) (2) 13) 1 4) 1 5) 16) 

1 1 -9.6030-02 -5.2720-03 1.7150-01 -2.300D+00 -3.5760-0? -1.2830+00 

FOR BOOY 3 THF CORRESPONDING MOMENTA ARE 

Cl) 12) (3) 14) 1 5) 16) 

1 1 -1.6270+0) -3. 3330-01 2.4880+01 -1.1860+01 -1.844D-01 -6.6140+00 

FOR BOOY 3 ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 

ID 12) 1 3) 1 4) 15) 16) 

1 1 -1.0970+02 -1.8030+0? 2.6660+0? -1.2130+01 -1.5210+00 -5.9130+00 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 2. 079381930+01 0.0 


AT SIMULATION TIME* T * 3.00000+00* ******************************* 
FOR BODY 4 THE VELOCITIES ARE 

CD 1 2) (31 1 4) (5) 1 6) 

1 1 1.7340-01 1.8550-03 1.3060-02 1.0910-01 -1.0370-02 -2.4750+00 

FOR BOOT 4 THE CORRESPONDING MOMENTA ARE 

Cl) 12) (3) C 4) 1 5) 16) 

1 1 2.9310+01 8.7580-01 1.9160+00 5.6220-01 -5.3480-02 -1.2760+01 

FOR BODY * ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
CD 1 2) 13) 14) ( 5) 1 6) 

1 1 2.6750+02 3.4990+01 -3.0670+00 -I. 3830-01 -2.9080-01 -1.2770+01 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 1.837551690+01 0.0 


AT SIMULATION TIME, T - 3.00000+00* ***************************** ** 
FOR BODY 5 THE VELOCITIES ARE 

<t) 1 2) 13) 1 4) ( 5) 1 6) 

1 1 -4.2070-03 -1.3990-0? -2.181D-01 1.1190-01 -5.3820-03 2.5580-01 

FOR BODY 5 THE CORRESPONDING MOMENTA ARE 

Cl) 12) (3) (4) 15) (6) 

1 1 -3.3560-03 -1.1 16D — 02 -1.7390-01 1.91)0-01 -9.1920-03 4.3700-01 

FOR BODY 5 ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM is 
11) II) I 4) I M r At 
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1 I -9.497D-02 5.5150 ■♦■00 -1.7880-01 2.1810-01 3.6280-03 6.2430-01 

ITS CONTRIBUTION TO TOTAL KINETIC ANO POTENTIAL FNERGIFS IS 0.567038450-02 0.0 


AT SIMULATION TIME, T = 3.00000+00* ******************** 
fOR BODY 6 THE VELOCITIES ARE 

(1) (2) (3) ( 41 (51 (6) 

1 1 -4.2070-03 -1.3990-02 -2-1810-01 I. 1160-01 1.8330-01 2.4950-01 

fOR BODY 6 THE CORRESPONDING MOMENTA ARE 

(11 (2) (3) (4) (51 (61 

I 1 -3. 356D-03 -1.1160-02 -1.7390-01 1 .9060 -01 3.130D-01 4.2610-01 

FOR BODY 6 ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
(1) (2) (3) (4) (5) (6) 

1 1 -9.3310+00 5 .2370+00 -4.2590-01 1.6980-01 3.2240-01 4.2790-01 

ITS CONTRIBUTION TO TOTAL KINETIC A NO POTENTIAL ENERGIES IS 1.115112520-01 0.0 


AT SIMULATION TIME, T = 3.00000+00* + ************************* 1 ***** 

THE INTERCONNECTION CONSTRAINT FORCES (LAMBDAS 1 ARE 

(II (21 (31 (41 ( 51 ( 61 (. 71 (81 ( 91 (101 

1 1 1.1550+02 -3.3020+01 -3.444D+01 1.9290+02 -4.8670+01 -8.664D+00 -3.3470+02 1.9120+02 -4.5750+00 -4.1460+01 

1 11 -3.9660+02 -2.1660-01 4.2030+00 8.7160+00 1.5790+01 2.0620-01 -4.2270+00 1. 6670+00 1.7370+01 


AT SIMULATION TIME, T * 3.00000+00* ******************************* 
THE TOTAL ANGULAR MOMENTUM VECTOR IS 

(11 (21 (31 

1 I 7.9160+01 5 .4290+01 1.5070+02 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(1) (21 (31 

1 1 -3.5570+00 1.8600+00 -2.9230-02 

THE TOTAL ANGULAR MOMENTUM * 1.786699010+02 

THE TOTAL LINEAR MOMENTUM * 4.004752190+00 

THE TOTAL KINE-TIC ENERGY = 1 .69480352D+03 

THE TOTAL POTENTIAL ENERGY = 4.030654420+0? 

THE TOTAL ENERGY (T ♦ V) * 2.097868960+03 


CPU TIME/STEP CPU TIMf/REAL TIME 
3.0B95E+00 2.4716E+02 


Reproduced from 
best available copy 
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SUBROUTINE COnTRl 
IMPLICIT HEAL*« <A-H»0-Z) 


COMMON /8HHSRU/ 

* BH<6»1B» 11) »6S<Otltt,15) «P0L<3*J« 6>*O0L<3* b) 

COMMON /CONPAR/ 

* CNTOI AdOOi 

COMMON /LOSIZE/ NX#Nr,N0LTA»NXS5»NdTo.NJ0» NYZ»NUZ 

common /specif/ 

* 8ETAH (At to> ,BETAMO(6» b),AMO(Z* 5 ) * RH ( 3 « J « 30 ) • RS ( 3f 3 » 30 ) « 

* DH (3*35) * US ( 3 « 3l> ) • 1 MO ( 3 « 5)*NM0«(6* 6 > * IFTSmR ( 15> • 

* NB»Nm,nSpT.NOFMO.NDELTA»ITOPOL(C» 6) * IRGFL* ( 6>»1H0ATA<7. 

* LOCOUAi «LENU< •NU*nBETA»NL a R»NEQ 

COMMON /TIMERS/ 

* START! *oelTAT *T ttNOT »THST 

common /vector/ 

* Y<2SU) .Y0H?50) 

CCCCCCC This COMMON IS TRANSFER BETWEEN CONTRl and SHAFTT ONLY 

COMMON /WHEEL / 

* CLM(A> 


DIMENSION TO (6) *TQ0<6) *RHD<3> *ThaO*(3) 

OaTA ICTA/O/* RHO / 0.00, 0.00* 0.U0 / 

OAtA Tit lZ*T3*T*,DTHt/ 

* .200* X.20U* .7DO* 1,700* 1.0*71975500 / 

ALlM(U*V) • OMAA1 (-V*UMlNl <U* V) ) 

C 

CCCCCCCCCC 

CCCCCCCCCC 

cce l«e FOLLOWING STATEMENTS must ALWAYS dt IN CONTRL.. 

NUlTA ■ NUELTA 
NASS * 3 
NdTn * 3 

IF (NDELfA .£0. 0> RETURN 
CCCCCCCLCCC CCC 

CCCC-— NOfE— IRIS SUBROUTINE must ESTABLISH NOLTA«NASa AnO NBTQ 
CCCCCCCCCCC 

c 

CCCC ESTABLISH THE U/OT (DELTAS) 


LUEL * LUCo < 2*NB.2 ) 
I CT* a ICT* ♦ 1 
1A * (ICTa-D/4 
IAA * (ICr*-2»/* 

IF LaG * lA - IAA 
Oo b I a 1 * 3 
IrtAOWd) ■ Y (6*1) 

OU 5 I«l*b 

Tw ( i ) a r ( lo£l*i ) 


c 




onononnn rtnn 


l, 


• HEEL 1 <^Oul iNtwliA mhf F l C0N1*ul TOhuUL) 

UEFIM: OiFFt^ENTiAL t UU AT T ONS 7 U-< «OlL Cu.MT9ul L 10^ 

ui » b 7.29bduc>*H0L (3*-i • 2) /9 ul <3. J * 2 ) 

UJ = AL I * l TO (b> »?9.DU ) 

u 2 - 2 .i/UU*Ul - Ub 

uj = ALIKl.At>U*U2*l« 1 7UU) 

»-U(b> = U .UO/ttrt.uOi* <-fu (b> . <9/1 .luOl*UJ> 

uo = ALI* <b*U3* i .tjBOU ) 
uo a ALl«Uu<b) * i . S» L* 0 > 

U < 1 f L A O .t'9, U) i,o To 32 
OJ = DAHMUri) 
if (uu.oT .l.JO) on Tu jo 
I f < Uu.L I .d.suu ) GO t(, J1 
U9 = HH(j ( 1 J 

00 TO 10 
3U U •* = uH/UU 

GU 1 0 10 
31 U* = 0.00 

>ju 10 10 

J2 u9 = kriDU) 
jo l u 33 

io rl m o < i ) = u 9 

J j Luw I I NUfc. 

1 u u < o ) = ( - T g < e> ) ♦ ?.bu J« hjo-nk) )/.bm) 

lbUo KHM = PAL‘/btC 

o Ii*Cm*o 2 = ,<TJ]2b K T *u*>b 

!► (OAttb (I *A J* ( 1 ) ) .b i . is/.u79b00> j* = o.ju 

= . U J 1 /bUO^UV - -j.u-Ob^THQiiw l i ) 

whFF.L d ( V I I CH iNtoi t« *hff.l CuNTkOL TOKout) 

OtKIkc. niFELWFMiAL F ul.'AT TONS In (JllCn CU-'iTNUL LOOP 
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ATS-P SINGLE FLEXIELE BUOY USING GEOMETRY MUDES* A IMrFDOES MUM. WHElL^i 

> ACTIVE C ON I R ELLER » NCNLlNEAR. TIME DLKA.N PCSPCNSE, USE MSHODC 
1 

L/1 

ro 


CU C R E NT TIME = IV. 22 . 22 
THE CPJ TIMER = O.u 


NASS-11VVA ~ GS PC rEMONSTRATIEN PRDELEM NUMPER 2, 


THIS DEMONSTRATION PROBLEM SYNTHESIZES THE ATS-F SPACECRAFT AS A SINGLE. 

flexible eddy anc a lummy rigid eddy ithe program must have a minimum op 

L-hINGES, THUS 2-fcODRS). THERE ARE THREE ACTIVE MOMENTUM WHEELS US LG 
FOR CONTROL TCRvjUE . 

THE PROBLEM STARTS WITH INITIAL ATTITUDE EkkCR (NC RATE ERROR I AND 
SIMULATES NONLINEAR TIME DOMAIN RESPONSE'- 



DATE 02/22/75 
RUN EY CARL BDDLEY 


PAGE ND 


2 


(, 





RUN NO. DEMO 2 


ATS-P SINGLE FLEXIBLE bt.DY USINu GECME1RY MODES, 3 I MCE ODE D MCM. WHEELS, 
ACTIVE CONTROLLER, NONLINEAR TIME OOMmIN RESPONSE, USE MSMCDC 


CURRENT TIME = 19-22.23 
THE CPU TIMER - 3.5667E-ul 


SUMMARY OF DYNAMIC-SIMULATION-PRUGkAM INPUT 


ACTUAL 

SIZES 

MAXIMUM 


SIZES 

INTEGRATION DATA 

NF 

_ 

<- 

NBMAX 

- 

6 

STARTT = 0.0 

NH 

s 

2 

NHMAX 

= 

6 

DELTAT =■ 1.25GO-02 

NSPT 

= 

3 

NSPMAX 

=■ 

15 

ENDT = 2 .0000+00 

NCFMO 


'• 

NHWMAX 

- 

5 


NDE IT A 

= 

6 

NMWBCD 

= 

4 


NU 

= 

27 

NMOBOD 

= 

12 


NBETA 

= 

12 

K.MU 

= 

22 


NLAM 

= 

0 

KY 

= 

250 


NEQ 

= 

57 

KU 

= 

113 



IE TOPOLOGY ARRAY 

(ITOPOL) FOR THIS CASE FOLLOWS 

< 

1) ( 21 

1 1 

1 2 

2 1 

0 1 


DATA * 

* * * * 
GRAVITY 

* * ■* * * 

G FAD I ENT DATA 


MISC. DATA 

G 1 

- 0.0 

GAMAl - 

0.0 

NOPRNT = 10 

G2 

= 0.0 

GAMA2 = 

0.0 

NCPLOT = 1 

G3 

= 0.0 

GAMA3 = 

0.0 

IFLNER - 0 

GMAG 

= 0.0 

RCMAG = 

0.0 



THE 


CONSTRAINT 

1 I 

2 1 

3 I 

4 1 

5 1 

6 1 

7 1 


SPECIFICATIONS FOR THIS CASE FOLLOW 

( n ( 2) 

i i 

O 0 

0 0 

0 0 

0 0 

O 0 

G 0 


SPECIFIED 

INITIAL 

HINGE ANGLES AND DISPLACEMENTS 


( 1 1 

( 2) 

1 1 

0.0 

1 .4630-03 

2 1 

0.0 

1 .9620-03 

3 1 

0.0 

1.0V4D-03 

4 1 

0.0 

— 3.020D— 02 

5 1 

0.0 

-1.4450-02 

6 1 

0.0 

2 .4350+01 

SPECIFIED 

INITIAL 

HINGE RATES (BETAHD ) FOLLOW 


( I) 

( 21 

1 1 

0.0 

0.0 

2 1 

0.0 

0.0 

3 1 

0.0 

0.0 

4 1 

0.0 

0.0 

5 1 

0-0 

0.0 

6 1 

o.o 

0.0 


(6ETAHI FOLLOW 


RUM MO. 


DEMO 2 


DATE 02/22/75 
RUN BY CARL EODLEY 


PAGE NC 


ATS~F SINGLE FLEXIBLE BODY US ING GEOMETRY MODES* 3 1 MFEDDEO MUM. WHEEL'. 
£ ACTIVE CONTROLLER. NONLINEAR TIME DOMAIN RESPONSE. USE MSMCDC 


CURRENT TIME = 19.22. 24 
THE CPU TIMER = 5.00001-ul 


THE NO. OF ELASTIC MOOES/BCDY ARRAY ( IRGFL X) FOLLOWS 
l II I 2) 

II 0 12 


THE NO. OF P/0 HINGE POINTS/BODY ARRAY (NHPOI) FOLLOWS 
( 11 ( 2) 

11 II 


THE NO. OF SENSOR PDINTS/60DY ARRAY (NSPQI ) FOLLOWS 
I II ( 2) 

11 0 3 


THE MOM. 

1 

2 

3 

4 

5 

6 


WHEEL/BODY TABLE (NMOW) FOLLOWS 


( 1) I 21 


THE STATE VECTOR LENGTH APRAY (LENU) FOLLOWS 

I 11 ( 21 ( 31 ( 4) ( 5) < b» 
11 6 21 0 12 12 6 


THE STATE VECTOR LOCATION ARRAY (LOCUJ FOLLOWS 
(1) (21 (3) (A) (5) (6) 
11 1 7 28 28 40 52 


THE SPECIFIED SENSOR PCINT/RCDY CORRELATION ARRAY (IF1SMW1 FOLLOWS 
C 1 I I 2) ( 3> 

11 2 2 2 


c 

Xii 


( 



RUN NO. DEMO ? 


DATE 02/22/75 
RUN BY CARL F-OOLFY 


PAGE NO 


ATt-f SINGLE FLEXIBLE BODY USING GEOMETRY MOOES* 2 IMBEDDED MOM. WHEELS* CURRENT TIME - 19.2 2-2A- 

ACTIVE CONTROLLEK, NONLINEAR TIME DOMAIN RESPONSE, USE MSMC'OC THE CPU TIMER = 6.0000E-01 


THE FOLLOWING DATA IS SPECIFIED MOM. WHEEL INFORMATION (IF ANY) AND CONTROLLER INFORMATION 


THE SPECIFIED HtM. WHEEL CONTROL ARRAY (IMC) FOLLOWS 

( 1) ( 2) ( 3) 

II 12 3 

2 ’ 1 12 3 

3 1 111 


THE SPECIFIED MOM. WHEEL RATES AND INEkTIAS (AMO) FOLLOW 




{ 1 ) 

( 2) 

( 3 ) 

1 

1 

1 . 2760*02 

1.2780*02 

1 .278D+02 

2 

1 

6.500D-02 

6.50UD-02 

6 .5000-02 


THE SPECIFIED 

CONTROLLER 

INITIAL 

CONDITIONS AND CHARACTERISTICS FOLLOW 





(THE 

FIRST 

NDFLTA ARE 

INITIAL 

CONTRDLLcR STATE VARIABLES, THERE ARE 

6 

additional 

CONTROL 

PARAMETERS) 



( 1 ) 

( 2) 

( ( -) < b) < 

6) 

( 7) 

( 

6 ) (9) 

1 

1 

0.0 

0.0 

0.0 0.0 U.G 0 

-O 

0.0 

0. 

c 

c 

c 

1 

II 

0.0 

G.O 







L/i 

KJ\ 


RUN NG. DEMO ? DATE 02/22/7S- PAGE NG. 

PUN fV CARL PCDLEY 

> AT S — F SINGLE FLEX1CLE PODY USING CLGKfTKY MODES* 3 IMBEDDED MCM. WHEELS, CUKKE NT TIME - 19,22.2*. 

g ACTIVE CONTROLLER! NONLINEAR TIME DOMAIN RESPONSE * USE MSMODC THE CPU TIMER = O.9333E-01 




SUMMARY OF 

INPUT DATA 

FOR BODY 

1 WHICH IS 

R 1GID- 


THE 

t»X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

( 3) 

< 9) 

< 5) 

( 6) 

I 

l 

1 .0000+00 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

0-0 

l.OOOD+oO 

0.0 

0.0 

0.0 

0.0 

3 

1 

0.0 

0.0 

1 .0000+00 

0.0 

0.0 

0.0 

9 

1 

0.0 

0.0 

0.0 

1 .0000 +00 

0.0 

0.0 

S 

I 

0.0 

0.0 

0.0 

0.0 

1 .0000+00 

0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .0000+00 


FOR BODY 1 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGEF ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1*2.3)* AND POSITION VECTOR CCHPUNENTS (9,5,6) ThaT POSITION THE 
HINGE TRIAO WRT THE BODY TRIAD 
I 1) ( 2) 

11 2 1 

(1) (2) < 3) (9) (5) (6) 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 



c 
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RUN NO* Of MO 2 OATE 02/22/ E5 NP * 

RUN bY CARL PCDLEY 

ATS-P SINGLE FLEXIBLE btlDY USING CfcUMlTRY MUCES, 3 IMTEDDEO MCM. WHEELS. CURRENT TIME = 19.22.2C. 

ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSMOOC Tht CPU TIMER - 1.0933E*C0 


SUMMARY CF INPUT DATA FOR BODY 2 WHICH IS FLEXIBLE W/CCNil E T EN T MASS MATRIX. 
THE INTEGER PARAMETERS I FR8M , IF 0 1 AK , I FT I AO ARE 1, 0, 0 


THE JOOF TAELE FOLLOWS 




( 1J 

( 2) 

( 3 J 

( 41 

< 51 

i 61 

1 

1 

4 

5 

6 

1 

2 

3 

7 

1 

10 

11 

12 

7 

a 

9 

3 

1 

16 

17 

IE 

13 

14 

15 

4 

1 

22 

23 

24 

19 

20 

21 

5 

L 

28 

29 

30 

25 

26 

27 

6 

1 

3^ 

35 

36 

31 

32 

33 

7 

I 

40 

41 

42 

37 

3S 

39 


THE MODE 

SFLECT10N VFCTOR FOLLOWS- 

— 












( 

n < 2 ) < 3> < 

4) 

t 5) 

C 6 1 

1 71 

( 81 ( 9) < 10 1 (111 112) 

(13) (14) 

(151 (16) 

( 171 

< IS) 


l 

1 


12 3 

4 

5 

6 

7 

8 9 10 

11 12 

13 14 

15 16 

17 

18 


FOR BODY 

NC. 2 

THE PCS IT ION VECTOR FROM 

the 

aotiY 

ORIGIN TO JOINT 

1 IS 







X 

- 0.0 

Y = 

0. 

0 


2 

= 0.0 







THE 

CONSISTENT 

, REPARTITIONED 

MASS MATRIX 

IS — 










( 11 

( 2) 


( 3) 


{ 4) 

< 5) 

( 6) 

( 7) 

( 6) 


( 9) 

(lb) 

1 

1 

6.8270*01 0.0 


0-0 


0.0 

0.0 

0.0 

0.0 

O.G 


0.0 

0- G 

1 

11 

0.0 

0.0 


G.O 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0-0 

1 

21 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


u .0 

G.O 

1 

31 

0.0 

0.0 


0.0 


0.0 

O.G 

O.G 

0.0 

0.0 


0.0 

0.0 

1 

41 

0.0 

0.0 












2 

1 

0.0 

3. 556D *00 

0.0 


0.0 

0-0 

O.G 

0-0 

0.0 


0-0 

0.0 

2 

11 

0.0 

0.0 


0.0 


0.0 

0-0 

0.0 

0.0 

O.G 


0.0 

0.0 

2 

21 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0 *G 

G.O 


0.0 

0.0 

2 

31 

0.0 

0.0 


0.0 


0.0 

G.O 

0-0 

O.G 

G.O 


0.0 

0.0 

2 

41 

0.0 

0.0 












3 

l 

0.0 

0.0 


5.155D+00 

0.0 

0.0 

0.0 

0.0 

0.0 


0-0 

0.0 

3 

11 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

G.O 

3 

21 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

G.O 

0.0 


O.G 

G-G 

3 

31 

0.0 

0.0 


0.0 


0-0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

3 

41 

0.0 

0.0 












4 

l 

0-0 

0.0 


0.0 


5.155D-KJ0 0.0 

0.0 

0.0 

0-0 


0.0 

O.G 

4 

11 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

4 

21 

0-0 

0.0 


0.0 


0.0 

0-0 

0.0 

0.0 

O.G 


0.0 

O.G 

4 

31 

0.0 

0.0 


0.0 


0.0 

0-0 

0.0 

0.0 

0.0 


O.G 

0.0 

4 

41 

0.0 

0.0 












5 

l 

0.0 

0.0 


0.0 


0.0 

1 .7080*00 

0.0 

0.0 

O.G 


0.0 

O.G 

5 

11 

0-0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

5 

21 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


O.G 

0.0 

5 

31 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0. 0 

> 5 

41 

0.0 

0.0 












^ 6 

1 

0.0 

0.0 


0.0 


0.0 

0-0 

1.7060*00 0.0 

0.0 


0.0 

0-0 

6 

11 

0.0 

0.0 


0.0 


0.0 

0.0 

0-0 

0.0 

0.0 


0.0 

0-0 

6 

21 

0.0 

0.0 


0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


O.G 

G.O 

6 

31 

0-0 

0.0 


0.0 


0.0 

0.0 

G-0 

0.0 

0.0 


0-0 

0.0 


Reproduced from 
best available copy 
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6 

41 

0.0 

u.o 




7 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

11 

0.0 

0.0 

0-0 

0.0 

0.0 

7 

21 

0.0 

0.0 

0.0 

0.0 

0*0 

7 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

41 

0.0 

0.0 




8 

l 

0.0 

0.0 

0.0 

0.0 

o.o 

8 

11 

0.0 

0.0 

0-0 

0.0 

0.0 

8 

21 

0.0 

0.0 

0.0 

0-0 

0.0 

8 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

8 

41 

0.0 

0.0 




9 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

9 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

9 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

9 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

9 

41 

0.0 

0.0 




10 

1 

0.0 

0.0 

0.0 

0.0 

o.o 

10 

11 

0.0 

0.0 

o.o 

O.u 

0.0 

10 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

10 

31 

0.0 

0.0 

0.0 

0.0 

o.o 

10 

41 

0.0 

0.0 




11 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

11 

5 . 1550+00 

0.0 

0.0 

0.0 

0.0 

11 

21 

0.0 

0.0 

o.o 

0.0 

0.0 

11 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

41 

0.0 

0.0 




12 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

11 

0.0 

1 . 7060+00 

0.0 

0.0 

0.0 

12 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

12 

41 

0.0 

0.0 




13 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

13 

11 

0.0 

0.0 

1 . 7080+00 

0.0 

0.0 

13 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

13 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

13 

41 

0.0 

0.0 




14 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

41 

0.0 

0.0 




13 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

15 

11 

0.0 

0.0 

0.0 

0.0 

6 . 8270+01 

15 

21 

0.0 

0.0 

0.0 

o.o 

0.0 

15 

31 

0.0 

0.0 

0.0 

0-0 

0.0 

15 

41 

0.0 

0.0 




16 

1 

0.0 

0.0 

0.0 

o.c 

0.0 

16 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

31 

0.0 

0.0 

0.0 

O.o 

0.0 

16 

41 

0.0 

0.0 




17 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

31 

0.0 

0.0 

0.0 

0.0 

O.u 

17 

41 

0.0 

c.o 




18 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

ie 

11 

0.0 

0.0 

O .0 

0.0 

0.0 

18 

21 

0.0 

0.0 

0.0 

o.o 

0-0 

18 

31 

0.0 

0.0 

0.0 

o.u 

O.u 

18 

41 

0.0 

0.0 




19 

i 

0.0 

0.0 

0.0 

O.u 

0.0 

19 

11 

0.0 

0.0 

0.0 

u.t 

0.0 



0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0-0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

u.O 

0.0 

u.o 

0.0 

o.o 

6 . 8270 + 0 ! 

0.0 

0.0 

0.0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

3 . 5560+00 

u.O 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.u 

0.0 

5 . 1 55 D +00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

o.o 

O.u 

o.o 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

u.o 

0.0 

0.0 

c.o 

0.0 

o.c 

0.0 

0.0 

O.u 

0.0 

u.O 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

c.o 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

o.o 

O.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 . . 5560+00 

0.0 

0.0 

0.0 

o.u 

0.0 

0.0 

0 . u 

O.u 

o.u 

C .0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0-0 

0-0 

0.0 

5 . 1550+00 

0.0 

0.0 

0.0 

0.0 

0.0 

u . C ' 

0.0 

0.0 

u.O 

0.0 

0.0 

- o.o 

0.0 

0.0 

o.c 

0.0 

c.o 

c.o 

0.0 

0.0 

5. 1 5 50 + 00 

0.0 

u.O 

0.0 

0.0 

O.u 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .u 

0.0 

0.0 

U.C 

u.t 

0.0 

u.O 

I . 70 t 0 + uo 

c.o 


C C 



O 


19 

21 

19 

31 

19 

41 
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0.0 

0.0 

O.u 

0.0 

0.0 

7 . 8720+02 

0.0 

9 

11 

0-0 

o.o 









10 

1 

O .0 

olo 

u.O 

0.0 

0.0 

0 .0 

0.0 

0-0 

0.0 

7 . 872 D +02 

10 

11 

0.0 

0.0 









1 1 

l 

o.o 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

o 

0.0 

1 1 

11 

7 .& 72 D+U? 

U.O 









12 

1 

0.0 

C'.C 

o.o 

c.o 

0.0 

0.0 

0.0 

o.o 

C.O 

0.0 

12 

11 

O.G 

A . 2 fc 90 + 09 










THE MODAL DAMPINC MATRIX IS 





( 1 1 

( 21 

( j) 

( *.) 

< SI 

It) 

( 71 

( , > 

( 9 1 

(10) 

l 

1 

u.4l 1D+01 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0-0 

C .0 

0.0 

1 

2 

11 

1 

0.0 

0.0 

0.0 

9 .4-3 80 *01 

0 .0 

0.0 

0.0 

0.0 

0 .0 

u.O 

o.o 

0.0 

2 

3 

1 1 
l 

0.0 

0.0 

0.0 

0.0 

5 .7120+01 

0.0 

0.0 

0.0 

0.0 

u .u 

O.u 

O.U 

3 

A 

11 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

2 . o 1 90 +0 2 

0.0 

G.O 

0.0 

c.c 

O.u 

o.c 

4 

5 

1 I 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.127002 

0.0 

G.O 

0.0 

0 .0 

0-0 

5 

6 

11 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.6190 +02 

O.C 

O.o 

O.C 

U.O 

6 

T 

11 

1 

o.o 

0.0 

0.0 

o.c 

0.0 

G.U 

o.o 

O.C 

2 .12 70+ 0 i 

0.0 

0.0 

0.0 

7 

8 

1 1 
1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l.t02D+01 

0.0 

0.0 

8 

9 

11 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

u. 0 

o.o 

O.u 

0.0 

0.0 

1.0020+01 

0.0 

9 ' 
10 

11 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

G.O 

o.o 

O.C 

0.0 

C.C 

0.0 

o 

c 

r * 

r» 

♦ 

10 

11 

11 

1 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

G.O 

11 

12 

1 1 
1 

1 .0020*01 
0.0 

0.0 

0.0 

O.o 

O.o 

0.0 

0.0 

0.0 

O.o 

0.0 

0.0 

12 

11 

0.0 

2. e pot +02 









THE 

1 

INITIAL MODAL 
( 1) 

1 0.0 

COORDINATE 
( 2) 

G.O 

DISPLACEMENTS AF.t 

(31 ( M 

0.0 O.o 

( 5 1 

0.0 

( 6) 

0 . o 

( 7) 

0.0 

( i 1 

0.0 

( 9) 

u.O 

{ lu) 
0.0 

1 

u 

0.0 

o.c 









THE 

1 

INITIAL MODAL 
( 11 

1 0.0 

COORDINATE 

( 2 1 

0.0 

VELOCITIES 
( 3) 

0.0 

ARE 

( 4) 

O.o 

< 5) 

0.0 

( 6) 

0.0 

f- O 

• 

^ O 

( 01 

o.c 

( 9) 
0.0 

(10) 
u .0 

1 

11 

0.0 

0.0 










FOR BODY 2 THE P-0 HINC-f NO., THE EULER ROTATION TYPE AND THE JOINT NC . C.CRR E SPC NC INC. TU TmE P-L 
HINGE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS FOLLOWED FY aN AR l AY CONTAINING EULER ANGLE. 
POSITION THE HINGE TRIAD WRT THE. bOUY TRIAD 
( l) ( 21 < 3) 

11 2 11 

( 1) ( 2) l 3) 

1 1 0.0 0.0 0.0 


THAT 


FOR BODY 2 THE SENSOR POINT NC. , THE EULER ROTATION TYPE AND THE JOINT NO. CORRE SPC NO INu TU THE EEN^Gr, 
POINT APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS FOLLCWED BY AN ARRAY CONTAINING tULEK ANGL-j THAT 
POSITION THE SENSCR TRIAD WPT THE BODY TRIAD 
( 1 1 I 2) ( 3) 


11 111 
2 1 2 11 

3 1 3 11 




( 1) 

( 2) 

I 31 

1 

1 

0.0 

0.0 

0.0 

2 

1 

0.0 

0.0 

o.o 

3 

L 

0.0 

0.0 

0.0 
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THE fCLLCWINf, INTEGER ARRAY (1NLEPI PRESCRIBES INDEPENDENT VARIABLES HI. AND DEPENDENT VARIABLES TO) 


(II <21 (3) ( *» ) ( SI < O) < n ( ai f 91 HOI (11) (121 (13) 114) (IS I (16) (17) (lei (IV) (20) 
11 11111111111111111111 

1?1 11111111111111111111 

1 41 11111111111111111 


R,UN NO. DEMO ? 


DATE 02 / 2 2/75 
RUN BY CARL RODLE Y 


PAGE NC 


7 


> 

ATS— P SINGLE FLEXIBLE 6C0Y USING 

GEOMETRY MOOES, J IMBEDDED 

MUM. WHEELS, 

t UR R l NT 

TIME - 19.22.50 

7 

'-i 

o 

ACTIVE CONTROLLER. NONLINEAR TIME 

D( MA 

.N RESPONSE, USE MSML'DC 

THE CPU 

TIMER = 1 . 1 1 53E +01 


AT 

SIMULATION 

TIME, T = G.u 

* * 

* * * * 

******* 

*********** 

* * * * 

* * * * 

THE 

STATE 

VECTOR Y = 










< 1) 

(2) (3) 


( 9) 

< 5) 

(6) (7) 

( 6) 

(V) (10J 

1 

1 

0.0 

0.0 0.0 


0.0 

0.0 

0.0 0.0 

O.u 

0.0 0.0 

1 

11 

0.0 

0.0 0.0 


0.0 

0.0 

0.0 0.0 

0.0 

O.o 0.0 

i 

21 

0.0 

0.0 U -U 


G.u 

1 .27ED+U2 

1.27CD+G2 1.27ED-02 

0. 0 

U.U 0.0 

l 

31 

0.0 

0.0 0.0 


0.0 

O.C 

0.0 0.0 

0.0 

o.o o.o 

i 

91 

0.0 

0.0 0.0 


u.G 

0 .u 

1.9630—03 1.962D— 03 

I .099D-< 

03 -3.0200-02 -1.996D 

l 

51 

2.935D*0l 

0.0 0.0 


0.0 

0.0 

0.0 0.0 




AT 

SIMULATION 

TIME, T = 0.0 

* * 

* * * * 

******* 

*********** 

* * * * 

* * * * 

THE 

STATE 

VECTOR TIME 

DERIVATIVE YD T = 









( 1) 

(2) (3) 


< 9) 

( 5) 

(6) (7) 

< b > 

( 9) (10) 

1 

1 

0.0 

0.0 0.0 


0.0 

0.0 

0.0 0.0 

0.0 

0.0 0.0 

1 

11 

0.0 

0.0 0.0 


0.0 

0.0 

0.0 0.0 

o.G 

6.0 O.G 

l 

21 

0.0 

0.0 0.0 


0.0 

0 .0 

0.0 0.0 

G.U 

0 . 0 0.0 

1 

31 

0.0 

0.0 0.0 


o.o 

0.0 

0.0 o.o 

o-u 

0.0 0.0 

1 

<•1 

0.0 

0.0 0.0 


0.0 

o.o 

0.0 0.0 

U.G 

0.0 0 . u 

1 

51 

0.0 

3.913D-02 9.997D+00 

1.395D-G? 5.01 90+00 

1-363D— 02 5 .OOfcu+OO 




AT 

SIMULATION 

TIME, T = 0.0 

* * 

* *• * * 

******* 

*********** 

* ♦ * * 

* * * * 

THE 

BETAS 

(EULER ANGLES. POSITION COORDINATES) ARE 







( 1 > 

( 2) 







l 

1 

0.0 

1.9630-03 







2 

l 

0.0 

1.9620-03 







3 

1 

0.0 

1.094D-03 







9 

1 

0.0 

-3.u20D-u2 







5 

1 

0.0 

-1 -9*,50-02 







6 

1 

0.0 

2.A3BD+C1 








AT 

SIMULATION 

TIME, T = 0.0 

* * 

* # * V 

******* 

*********** 

« * * * 

* * * * 

THE 

BETA ' 

TIME DERIVATIVES ARE 









C I) 

( 2) 







1 

1 

0.0 

0.0 







2 

1 

0.0 

0.0 







3 

1 

0.0 

0.0 







9 

1 

0.0 

0.0 







5 

1 

0.0 

0.0 







6 

1 

0.0 

0.0 








AT 

SIMULATION 

TIME , T = 0.0 

* * 

* * * «k 

******* 

*********** 

* ? * 

* * * 4 

THE 

DELTAS (CONTROL SYSTEM VARIABLES) ARE 








( 1 ) 

(2) (3) 


< 9) 

( 5) 

( o> 



1 

1 

0.0 

0.0 0.0 


G.u 

0.0 

O.o 




AT 

SIMULATION 

TIME , T = O.C 

* * 

* * * * 

******* 

*********** 

P P * V 

* * * * 

THE 

delta 

TIME DERIVATIVES ARE 









( 1) 

( 2 ) < 3 J 


( 9) 

1 5 J 

< o) 




-02 




AT 

SIMULATION TIME, T = 0.0 


* * 

* * * 

* * * * * 

***** v * 

FOR 

a TOY 

1 THE 

VELOCITIES ARE 








C 1 ) 

( 2) 

( 3) 


( A) 

t S) 

I 6) 

1 

1 

0.0 

0.0 

0 .0 


0.0 

0.0 

0.0 

FOR 

BODY 

I THE 

CCRRE SPENDING MOMENTA 

ARE 






( 1 ) 

( 2) 

C 3) 


< A) 

C 3) 

< 6) 

1 

1 

0.0 

0.0 

0-u 


o.o 

0.0 

0.0 

FOR 

BODY 

1 ITS 

CONTRIBUTION tu 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 



( 1) 

C 2) 

( 3) 


( A) 

( 3) 

( 6) 

1 

I 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

ITS 

CONTRIBUTION 

TO TOTAL KINETIC 

AND POTENTIAL ENERGIES 15 

0.0 


*************** 


0.0 


AT simulation time, t = 0.0 * * 

FCR fcOOY 2 THE VELOCITIES A* E 

( 1 ) (2) (31 

1 1 0-0 0.0 0.0 

1 II 0.0 0.0 0.0 

1 21 1 -27RD+02 

FOR BODY 2 THE CORRESPONDING MOMENTA ARE 

< n ( 2 1 < 3 > 

1 1 E .3060*00 t. 3060+00 6.3060+00 

1 11 0.0 0.0 0 .u 

1 21 6 .306D+0C 

FOR 6 00 Y l ITS CONTRIBUTION Tn TOTAL ^NGCLAR AND LINEAR MOMENTUM IS 
Cl) (2) 13) (A) C S) 

1 1 B.313D+0C E.303D+00 8. 3020+00 0.0 0.0 

ITS CCNTRItUT ION TO TOTAL MNET 1C A\0 POTENTIAL ENERGIES IS 
FCR ECDY 2 THE ELASTIC DEFLECTIONS ARE 

Cl) C 2) I 31 (5) 

1 1 0.0 0.0 0.0 0.0 0-0 

1 11 0.0 0.0 


* * * * 

***** 

***** 

****** 

****** 

* * * * 

( A) 

1 5) 

( 6) 

( 7) 

( b ) 

C Y) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .2780 + 02 

( A) 

C 3) 

( 6) 

C 7) 

l 8) 

( 9) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.0 

6. 3060+00 


( 8) 

o.o 

1 -SV1V53S2D + 03 

C 6) 

0.0 


0.0 

< 7) 

o.o 


C 81 

0.0 


( 9) 

0.0 


AT 

THE TCTAL 

l 1 

THE TLTAL 

1 1 


SIMULATION TIME, T = u .0 * * * 

ANGULAR MOMENTUM VFCTCk IS 
Cl) C 2) (3) 

8 .3130+00 £,.3030+00 b.j02D+0u 

LINEAR MOMENTUM VECTOR IS 
l 1 > C 2 ) (3) 

0.0 0.0 o.u 


*************** ************* 


THE TOTAL ANGULAR MOMENTUM 
THE TCTAL LINEAR MOMENTUM 
THE TOTAL KINETIC ENERGY 
THE TOTAL POTENTIAL ENERGY 
THE TCTAL ENCRGY CT + V) 


1 .A3fcLS9A4G+01 

0.0 

1 . S91953820+03 

0.0 

1 .3V1V5332D+03 


(10) 

0-0 

1.276D+02 


( 10 ) 

0.0 

6 -306D+uO 


(10) 

0.0 


RUN NO. Of MO ? 


ont 02/22/75 

RUN BY ( ARL BOSLEY 


PACE NC 



. ATS 

-E SINGLE ElEK18.lt LUOY 

USINu GEOMETRY MOOES, 

3 IMbEOPtr 

MUM. WHEELS, 


C JE - 1 <VC TIM) =- 19.32 • 

0 6 


^ ACTIVE tt NTKCLl E f* j MINI INTAR 1 IMl DOMAIN RES*CN&fc 

TO 

, USt MSMCOC 



IH 

! CPU timer = 2.6^611*02 


AT 

SIMULATION 

T 1 ME , T ^ 2 . 

00000*00* * 

****** 

* * * * * 

* * * 

* V * 

* * * * * 

* 

******* 


THE 

state 

VECTOR Y = 













( 1:1 

< 2 ) 

( 3) 

( hU 

( 5) 

< fa) 

( 

7) 

( 

6) ( 4) 

( lu) 

I 

1 

o.o: 

0.0 

0.0 

G.G 

G.G 

o.o 

-3 

.4110-06 

-3 . 

121D-06 — t .2 2 faD— C‘6 

-1 . o920— 05 

1 

11 

fa . 356D-06 

— ? .7500-06 

1 .O65U-07 

—2.1 2fcO~u7 - 

9.7 440-07 

— 3 .4J 60 

-o7 1 

.096D— 06 

3 . 

3 6 00- 07 I'.zEbO-uo 

7.4t 7L'-Gt 

i 

21 

6 .2740-06 

-7.4670-06 

fa. 2 740 -Ob 

2 .8510-08 

1.282002 

1 .2630*02 1 

.2 b3D+02 

-2. 

E/30-0° 3.O33D-09 

— 3 . 553L 1 — Oo 

1 

31 

-1 .0580-07 

6.2520-ufa 

1 .0540-07 

— 1 . lt>20— 07 - 

■3 .0670— OV 

4.R44D 

-09 3 

.Oe»7D— 0 9 

4. 

3940-04 7 .6£oG— 04 

0.0 

1 

41 

0.0 

0.0 

O . G 

0.0 

0.0 

l.^SVP 

-Oj I 

.9 670-03 

1 . 

Ot.t0-Oi -3.u210-02 

— 1 .444G-UC 

1 

51 

2. 4350+01 

5.6350-02 

3.7780-01 

2 .4910—02 

6.9460-01 

^.3300 

-02 a 

-961 0— u I 





AT SIMULATION TIME, T = 2.0000D+00* ******************************** 


THE STATE VECTOR TIME DERIVATIVE YDT = 




( 1) 

( 2) 

( 3) 

( ** ) 

( 5) 

( 61 

( 7| 

( o) 

( 9) 

(10) 

1 

1 

0 -U 

0.0 

0.0 

0.0 

0.0 

0 .u 

fa .0 I7D-0fa 

2.75 43-00 

-3 .fa 1 2 D-ue> 

—4 . *2 O L *1)0 

1 

11 

—1 .0530—05 

3. 5340-08 

3.1 7faD-u6 

-7 .o550-Ofa 

-2 .5 560-06 

1 .46+0-U5 

-3 .OfaoS'-Ufa 

-I .4^0-05 

1 .2 t OD-Gfa 

~t .71 ul'-<j? 

1 

21 

-2 .0620-06 

6.7100-07 

—2 .0fa20— Ufa 

-2.539D-0O 

-5.0150-06 

-2 .7500-06 

3.5 140-Go 

1 . 0 -t 50 — \j f 

-2.12 M~u7 

—V . 7 7 

1 

1 

-3.4260-07 

1.0960-06 

3 • 3600 —0 7 

2. 2 £80-06 

7.4670-08 

6.2740-03 

-7 •**670— u£ 

c > . 27^-O-Oc 

2.351D-1-8 

G.f 

1 

41 

0.0 

0.0 

0.0 

0.0 

U.U 

-3 .4060-06 

-5.1 310-v'fa 

-6.21 4D-U0 

-1 .0930— 03 

o . 5442'— uo 

1 

51 

3 .448D-09 

2.4700-02 

2 .u32D+00 

1 .1040-02 

2 .2 7L0+00 

1 .4800-02 

2 .2 £5 0+0 0 





AT SIMULATION TIME, T * 2.OGGGD+U0* ********%********* ************* 
THE BETAS CEULER ANGLES, POSITION COORDINATES) ARE 




( 1) 

C 2) 

1 

1 

0.0 

l .4590—03 

2 

1 

0.0 

1. 9570-03 

3 

l 

0.0 

1.08PD-03 

4 

1 

0.0 

—3.02 ID— 02 

5 

1 

0-0 

-1.4440-02 

6 

1 

0.0 

2. 4350*01 


AT SIMULATION TIME, T s 2.000GD+G0* *************************** *■'*** 
THE BFTA TIME DERIVATIVES ARE 
( 1 ) ( 2 ) 

1 l 0.0 -3.4060-06 

2 1 0.0 -5.12 ID-06 

3 1 0.0 -6.2190-06 

4 1 0.0 - 1 .0980—05 

5 1 0.0 6 • 5*»4P-Go 

6 I 0.0 3. 4480-09 


AT SIMULATION TIME, T = 2 .OOGOD+OG* ****************** ************* 
THE DELTAS (CONTROL SYSTEM VARIABLES) ARE 

ID ( 2 ) ( il (4) (6) l o 1 

1 1 5.635D-02 8.7780-01 2.491D-02 8.948D-C1 3.3300-02 E.9S1P-01 


AT SIMULATION TIME, T = 2.000GD+00* ************ * ****************** 
THE OELTA TIME DERIVATIVES ARE 

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 6 ) ( 6 ) 

1 1 2.4700-02 2.0320*00 *.1040-02 ?.27BD*00 1 .4BGD-02 2.2E5O+0C 





AT SIMpLATIUN TIME, 7 = 2 . GOOOG+OO* ****************** »*****•***»** 
FCR fOOY l THE VILCCI7 1LS AKf 



t 1) 

« 2) 

( 3) 

( <.) 

( 5) 

( o) 

1 1 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

FOR f 00 Y 

1 THE 

( I ) 

CORRESPONDING 
( 2) 

MLME NT A ARE 
( 3) 

( *.) 

( 5) 

( 6) 

1 1 

u .0 

0.0 

0.0 

0.0 

0.0 

0.0 


FOR ftODY 1 ITS CCNTR IBUT ION TO TOTAL ANGULAR AND lINEaR MOMENTUM IS 
( i> (?) t j>) (a) (5) (6) 

1 I 0.0 0.0 0.0 0.0 0.0 0.0 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 0-0 0.0 

AT SIMULATION TIME, T * ?.OOuuD+uO* ****************** ************* 


FOR 

BODY 

2 

THE VELOCITIES ARE 












( I ) ( 2 ) 

( 3 1 

( A) 

( 5) 

( 6) 

( 7) 

( 6) 

< 9) 

( 10) 

1 

1 

- 

-3.9110-06 -6.1260-06 

-c. .226D—Oe> 

-l.u9 70-05 

6.5560-06 

-2.7580-08 

1 .0850-07 

-2. 12 60-07 

-9. 7*. 90-07 

-j. 9260-07 

1 

11 


1 -0°60-06 3.3600-07 

2.2810—06 

7 . t67D— 08 

6.2 790-06 

-7.9670-06 

6 .2790—06 

2.6510-06 

1.2830+02 

1 .2830+02 

1 

21 


I .2 B3D+02 









FCR 

BCOY 

2 

THE CCRRE SPONGING MOMENTA ARE 











( l) (21 

( 31 

t A) 

( 5) 

l 6) 

C 7) 

( fc ) 

( 91 

(lo) 

I 

1 


6.3060+00 8-3060+00 

8.3060+00 

9.3590-17 

-5.7270-16 

-2. 6660-17 

1 .9920-09 

-3.1300-09 

1.9O0D-03 

5. 5610-03 

1 

11 

- 

I. 7180-02 -5.6030-03 

-6 . 1 960—03 

— oE 6D —06 

—6.51 ID— 06 

9.0560-06 

-6.5110-06 

-6.9650-09 

6.3390+00 

6.3370+00 

I 

2! 


8 .3390+00 









FCR 

BCOY 

2 

ITS CONTRIBUTION TC 

TOTAL ANGULAR AND LINEAR MOMENTUM IS 








( 1) (?) 

( 3) 

( 9) 

( 5) 

1 6) 





1 

1 


6.3130+00 6.3030+00 

a. 3020+00 

9.9110-17 

-5.7270-16 

-2.7600-17 






ITS CONTRIBUTION TO TCTAL KINETIC AND POTENTIAL ENERGIES IS I .609956510+03 2 . 12 5802 370-09 

FOR POOY 2 THE ELASTIC DEFLECTIONS ARE 

< n (2) (3) (A) (5) < o) ( ?) (6) I 9 > 110) 

1 1 -2.9730-09 3.6550-09 -5.553D-08 -1 .058D-07 6.2520-08 1 .0590-07 -1.1620-07 -3. 0670-09 4.699D-0Y 3.0t>7D-09 

1 11 A. 8AO0-09 7.666D-G9 


AT SIMULATION TIME, T * 2.00000+00* ****************** ************* 
THE TOTAL ANGULAR MOMENTUM VECTOR IS 

* 1 ) 12 ) ( 3 ) 

1 1 8 *3130+00 8. 3030 + 00 8.302D+00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(l) (2) (3) 

1 1 A .91 10—17 -5.7270-16 -2.7600-17 

THE TOTAL ANGULAR MOMENTUM * 1 . 938569990+01 

THE TOTAL LINEAR MOMENTUM = 5. 750127290-16 

THE TOTAL KINETIC ENERGY = l .609956510+03 
THE TOTAL POTENTIAL ENERGY = 2.125602570-09 

THE TOTAL ENERGY CT ♦ VI * 1.604936510+03 


CPU TIME/STEP CPU TIME/REAL TIME 
1.A767E+00 L.1813E+02 
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C *HEF.L 1 (ROLL INlmIJA whFPL CCinThOl TOHUOt) 

C Off-lNt. IriF F'tRENT 1 *L FUUATTONS FOR ROLL CONTROL LOOP 
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*HEEL 2 (PITCH INERTIA aHFf L CONTROL TOHwUt) 

OEEInt DIFFERENTIAL EQUATIONS in PITCH control loop 
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l)E*«g ^ LANL DUDLEY 

ATb-F SiNULfc FLtXI«Lt BOUY uSIno \0«MAL VIokATION mOUEs* J IHHtUDEO MOM. 
WHEELS i ACTIVE m>N • POLLED* huNlInEAP UmE U<)ma!N Ht.SHONSt« USE BSMODC 
NASs-H^o -- bSYC UEmOnsI RATION PWOriLtP NtJMHEH -1 • 
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FLEAIbLE tJOOY A^U A UUmmY Hluiu HuDY ( T HE PkijUHAM MOST MAVh A MINIMU* nP 
2-HINbE>» THUS rT-PUOltS). iHEMfc A ME THRF.L ACTIVE "U-ilnIUM -HtEuS U$FO 
FOH CUwTHOL TCMUUF. 
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PUN NO. Of MO 3 


DATE 0Z/P3/T* 

PON f.Y CARL FOOLfY 


P AGF NO 


1 


ATS-f SI" 
r WHEFLS, 


:ctr f Ltx]Pi‘ fft-Y U sing normal vifration mooes. 3 imbedded mcm. 

kCUVF CONTROL IF «, NONLINEAP T IMf OOMAIN RESPONSE. USE MSMOOC 


CURRENT TIMF = 13.06.0S 
T U E CPU timfr r c.O 


NASN-Iioo-S — CSFC DEMONSTRATION P»ORLEM NUMPF® 3, 


THIS DEMONSTRATION PROBLEM SYNTHESIZES THE 
FLEXIBLE RCOY AND A DUMMY RIGID BODY (THE 
?-H INGE S r THUS ? -BODIES ) • THERE ARE THREE 
FOP CONTROL TORQUE. 


ATS-f SPACECRAFT AS A SINGLE 
PROGRAM MUST HAVF A MINIMUM OF 
ACTIVE MOMENTUM WHEELS USED 


THE PROBLEM STARTS WITH INITIAL ATTITUDE ERRCR CNO RATE ERROR) AND 
SIMULATES NONLTNFAR TIME DOMAIN PESPONSE. 



DATE 07/23/75 
PUN PY CARL BCCLEY 


PAGE NO 




PUN NO. r.'EMr 3 


ATS-F SINGLE FLEXIBLE FOOV USING NC'PMAL VIBRATION WOOFS* 3 IMBEDDED MOM. 
WHEELS, ACTIVE CONTROL Lf P * NON LINEAR TIME DOMA IN RE SPONSE , USE MSMOOC 


CURRENT 
THE CPU 


SUMMARY Of- CYNAMIC-SIMULATION-PROGR AM INPUT DATA * * * 


ACTUAL 

SIZES 

MAXIMUM 

SIZFS 

INTEGRATION DATA 


GRAVITY 

GR AO I ENT DATA 



NB 


Z 

NBMAX 

_ 

6 

START! = 

0.0 

GI 

* 

0.0 

GAMA 1 

A 

0.0 

NH 

* 

? 

NHMAX 

*. 

6 

deltat = 

I .2500—02 

G2 

4C 

0.0 

GAMA2 

A 

0-0 

M5PT 

=■ 

3 

NSPMAX 

x 

15 

ENDT = 

2 .0000*00 

G3 

= 

0-0 

GAMA3 

* 

0-0 

^JOFMO 


3 

NMWMAX 

* 

5 



GMAG 

= 

0-0 

RCMAG 

m 

0.0 

NDELTA 

= 

6 

NMWBOO 

s 

A 









NU 


27 

NMOPOO 

3C 

12 









NBFTA 

* 

12 

KMU 

t 

22 









NLAM 

* 

0 

KY 

s 

25 0 









neo 

= 

57 

KU 

s 

113 










THE TOPOLOGY ARRAY IITOPOLI FOR THIS CASE FOLLOWS 

( n < ?) 

II 1 2 

2 1 0 1 


THE CONSTRAINT SPECIFICATIONS FOR THIS CASE FOLLOW 


i l 

( 11 
1 

( 21 
t 

2 l 

0 

0 

3 l 

0 

0 

4 I 

0 

0 

5 I 

0 

0 

6 1 

0 

0 

7 1 

0 

0 

SPECIFIED 

INITIAL 

HINGE ANGLES 

1 1 

I 1) 
0.0 

( 2) 

1 .4630-03 

2 1 

0.0 

I.967D-03 

3 I 

0.0 

I .0940-03 

A I 

0.0 

—3 .0700—02 

5 1 

0.0 

-1 .R.A5D-02 

6 1 

0.0 

2.4350*01 

SPECIFIED 

INITIAL 

HINGE RATES 

1 1 

t It 
0.0 

I 2) 
0.0 

2 l 

0.0 

0-0 

3 1 

0.0 

0.0 

A 1 

0.0 

0.0 

5 1 

0.0 

0.0 

6 I 

0.0 

0.0 


TIME * 17.08.06 
TIMfp = 3.0667E-01 


MISC. DATA 

NOPRNT * 10 
NOPLOT = 1 
1FLNFR * 0 



RUN NO. OF MO 1 


DATE 02/23/75 
®UN P¥ CARL POOLEY 


PAGF NO 


3 


ATS-F SINGLE FLEXIBLE BUOY USING NORMAL VIBRATION MOOES, 3 lMPfOOFO MOM. CURRENT TIME = 

WHEELS, ACTIVE CONTROLLER, NONtINEAP TIME DOMAIN RESPONSE, USE MSMOOC THE CPU TIMER « 


THE NO. OF ELASTIC MOOFS/PODY ARPAY (1PGFLX1 FOLLOWS 

f n « ?) 

II O 12 


THE NO. OF P/0 HINGE POINTS/ROOY ARRAY (NHP0I) FOLLOWS 

< n ( ?> 

i l ii 


THE NO. OF SENSOR POINTS/BOCY ARRAY (NSPOI ) FOLLOWS 
( 11 C 21 

11 0 3 


THE MOM. 

1 

? 

3 

4 

5 

6 


WHEFL/BOL'Y TABLF 
(11(2) 


(NMCW) FOLLOWS 


THE STATE VECTOR LENGTH ARRAY (LENU1 FOLLOWS 

(11(21(31(41(51(6) 

II 6 21 0 12 12 6 


THE STATE VECTOR LOCATION ARRAY (LOCU) FOLLOWS 
( II ( 21 ( 3) ( A) < 5) ( 6) 
II 1 ? 28 28 40 52 


THE SPECIFIED SFN$(?R POINT/BCCY CORRELATION ARRAY (IFTSMW) FOLLOWS 
( 11 ( 2) ( ?) 

11 2 2 2 


f 

V 


(! 


2.08.06 
A.2667E -01 



DATE 02/23/75 
RUN BY CARL PODlEY 


( 



RUN NO. Of HO 3 


A.TS-F SINGLT FtfXietE BODY USING NORMAL VIBRATION MOOES* 
WHEELS, ACTIVE CONTROLLER* NONLINEAR TIME DOMAIN RESPONSE 


3 IHeEOOED MOM. 
, USE MSMODC 


PAGE NO. 


CURRENT TTME = 12-08-06 
THE CPU TIMER ® 5.1000E-01 


THE FOLLOWING DATA IS SPECIFIED MOM. 


WHFEL INFORMATION (IF ANY I ANO CONTROLLER INFORMATION 


THE SPECIFIED MOM. WHEFL CONTROL ARP AV (IMO) FOLLOWS 
( II ( 21 ( 31 
11 12 ? 

2 1 I ? 3 

3 1 111 


THE SPECIFIED MOM. WHEFL RATES AND INERTIAS (AMO) FOLLOW 




( 1) 

( ?) 

< 3) 


1 

1 

1. 2780*02 

1 .2780+02 

1.2780+02 


2 

1 

A. 5000-0? 

6.50 00-02 

6.5000-02 


THE SPECIFIED 

CONTROLLER 

INITIAL CONDITIONS AND 

CHARACTE 1 

(THE 

FIRST 

NDFLTA ARE 

INITIAL CONTROLLER STATE VAMABl 

; 


( 1) 

( ?1 

( 3) 

( A) 

1 

I 

C.O 

0.0 

o.o 

0.0 

' I 

11 

0.0 

0 .0 

0.0 

0.0 

1 

21 

0.0 

0.0 

0.0 

0.0 

1 

31 

0.0 

0.0 

0.0 

0.0 

! 

A1 

0.0 

0.0 

0.0 

0.0 


S, THERE 
( 5) 

0.0 

o.o 

0.0 

0.0 

0.0 


ARE ADDITIONAL CONTROL 


( 6 ) 
0.0 
0.0 
0.0 
0.0 
0.0 


( 7) 
0*0 
0.0 
0.0 
0.0 
n _n 


81 
0.0 
0.0 
0.0 
0.0 
n -O 


PARAMETERS) 

( R I 
0.0 
0.0 
0.0 
0.0 


( 10) 
0.0 
0.0 
0.0 
0.0 
0.0 


RUN NO- OF MO 3 DATF 02/23/75 

RUN BY CARL POOLfY 

^ ATS-F SINGIF FLFX1FLE BODY USING NORMAL VIBRATION MOOES, 3 IMBEDDED MOM. 

°° WHEFLS, ACTIVE CONTROL Lf R » NONLINEAR TIME DOMAIN RESPONSE, USE MSMODC 




Summary of 

INPUT DATA 

FOR BODY 

1 WHICH IS 

0 IGIO. 


THF 

6X6 

INFRTIA MATRIX 

IS 







( 1) 

( 2) 

( 3) 

( 4) 

( 5) 

( 6) 

1 

I 

1. 00 DO +00 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

0.0 

1 .DO 00+00 

0.0 

o.o 

0.0 

0.0 

3 

I 

0.0 

0.0 

1 .0000+00 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

1 .0000+00 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

1 .0000+00 

0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 

o 

« 

o 

l.OOOD+OO 


FOR BOOY 1 THE P-Q HINGE NO. AND THE EULFR ROTATION TYPE APPEAR IN THF FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2,3), ANO POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 
HINGE TRIAD W» T THE BODY TRIAD 
( 1 ) ( 2 ) 

11 2 1 

(!) (2) (3) (4) (5) (6) 

I 1 0.0 0.0 0.0 0.0 0.0 0.0 


PAGE NO. 


CURRENT TIMF = 12.08.06 
THE CPU TIMER = 7.2O00E —01 




RUN NO, DEMO 3 


DATE 02/23/75 
RUN BY CARL F.OOLEY 


PAGE NO 


6 


ATS-f SINGLE FLEXIBLE BOOY USING NORMAL VlR®ATlON MOOES, 3 IMBEOOEO MOM. 
WHEFLS, ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE M$MOOC 


CURRFNT TIME * 12.08.07 
THE CPU TIMER * 9.166TE-OI 


SUMMARY OF INPUT OATA FOR BODY 2 WHICH IS FLEXIBLE W/CONSISTENT MASS MATRIX. 


THE 

INTEGER PARAMETERS 

IFRPM.IFOIAK, 

IFDIAD ARE 

1, 

0, 

0 

THE 

JDOF 

table follows 










1 I) 

< 2) 

( 3) 

( 4) 

( 5) 

( 6) 




1 

1 

4 

5 

6 

1 

2 

3 . 




2 

1 

10 

11 

12 

7 

R 

9 




3 

1 

16 

17 

18 

13 

14 

15 




4 

1 

72 

2? 

24 

19 

20 

21 




5 

1 

28 

29 

30 

75 

26 

27 




& 

1 

34 

36 

36 

31 

32 

33 




7 

I 

40 

41 

42 

37 

38 

39 





THE 

MODE 

SELEC TION 

VECTOR FOLLOWS 













( 

1) 

( 2) ( 31 1 4) I 

5) 4 6) 

( 7t 

( 8 > r 

9) 

(101 fill 

(12) 

(131 

(14) 

115) 

(161 

l 

i 


1 

2 3 4 

5 6 

7 

8 

9 

10 11 

12 

13 

14 

15 

16 

FOP 

BODY 

NO. 2 

THE 

POSITION VECTOR 

FROM THE 

BOOY 

ORIGIN 

TO 

JOINT l 

IS 






X 

* 0.0 


Y * 0.0 


Z • 

* 0.0 









THE 

CONSISTENT, REPARTITIONED MASS MATRIX 

IS— 







( 1 ) 

c 21 

( 3) 

( 41 

( 5) 

( 61 

( 7) 

( 81 

1 

1 

6. 8270+01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


21 

0.0 

o.o 

0.0 

0.0 

0.0 

o.o 

o.o 

0.0 

I 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

41 

0.0 

0.0 







2 

1 

0.0 

3.556D+00 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

2 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

31 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

41 

0.0 

0.0 







3 

1 

0.0 

0.0 

5.1550+00 

o.o 

0.0 

0.0 

0.0 

0.0 

3 

11 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

21 

0.0 

0.0 

0.0 

O.o 

0.0 

0.0 

0.0 

0.0 

3 

31 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

3 

41 

0.0 

0.0 







4 

1 

0.0 

0.0 

0.0 

5.1550+00 

0.0 

0.0 

0.0 

0.0 

4 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

31 

0.0 

0.0 

0.0 

o.o 

0.0 

o.o 

0.0 

0.0 

4 

41 

0.0 

o.o 







5 

1 

0.0 

0.0 

o.o 

0.0 

I.708D+00 

0-0 

0.0 

0.0 

5 

11 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

31 

o.o 

o.o 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

> 5 

41 

0.0 

0.0 







6 

1 

0.0 

o.o 

0.0 

0.0 

0.0 

1 .7080+00 

0.0 

0.0 

6 

It 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

41 

0.0 

o.o 








(17! (181 
17 18 


( 9) 
0.0 
0.0 
o.o 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


( 10) 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 



OOt-AT 


7 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 -0 

7 

If 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

7 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0-0 

o.o 

o.o 

0.0 

7 

41 

0.0 

0.0 









8 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 . 8270*01 

o.o 

0.0 

8 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

8 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

8 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

o.o 

o.o 

8 

41 

0.0 

0.0 









9 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 . 5560*00 

0 .0 

9 

11 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

9 

21 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

9 

3 ! 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

9 

41 

0.0 

0.0 









10 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 . 1550*00 

10 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 ... 

0.0 

0.0 

0.0 

0.0 

10 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0 .0 

10 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

o.o 

10 

41 

0.0 

0.0 







* 


11 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

ll 

5 . 1550*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

11 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

11 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

41 

0.0 

0.0 









12 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

o.o 

12 

11 

0.0 

1 . 7080*00 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.0 

0.0 

0.0 

12 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

o.o 

1 ? 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

12 

41 

0.0 

0.0 









13 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0-0 

13 

11 

0.0 

0.0 

1 . 7080*00 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0 .0 

13 

21 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

13 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13 

41 

0.0 

0.0 









14 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14 

11 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

o.o 

0.0 

0.0 

14 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

14 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

14 

41 

0.0 

0.0 









15 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15 

11 

0.0 

0.0 

0.0 

0.0 

6 . 827 D *01 

0.0 

o.o 

o.o 

0.0 

0.0 

15 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0-0 

0 .0 

15 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

15 

41 

0.0 

0.0 









16 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

16 

11 

0.0 

0.0 

c.o 

0.0 

0.0 

3 . 5560*00 

0.0 

0.0 

0.0 

0.0 

16 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0-0 

0.0 

0.0 

16 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

41 

0.0 

0.0 









17 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

17 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 . 1550*00 

0.0 

0.0 

0.0 

17 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

17 

41 

0.0 

0.0 









18 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

o.o 

0-0 

0.0 

18 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 . 1 550*00 

0-0 

0.0 

18 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

18 

?! 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

18 

41 

0.0 

0.0 









19 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0 .0 

19 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 7080*00 

0 .0 

19 

71 

ft.O 

0.0 

n .n 

o.n 

n.o 

r\ _r 

n n 

r > n 

n n 

r \ n 


c c 


c 



101 


19 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

19 

41 

0.0 

0.0 









20 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l . 7080+00 

20 

21 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

41 

0.0 

0.0 









21 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

o.o 

o.o 

?1 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

21 

41 

0.0 

0.0 









?2 

1 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

22 

11 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

22 

21 

0.0 

3 . 7140+03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 . 0960+00 

0.0 

22 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

- 3 . 2730+01 

0.0 

0.0 

0.0 

0.0 

22 

41 

0.0 

0.0 









23 

I 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

11 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

23 

21 

0.0 

0.0 

I . 0050+02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

31 

0 . 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

41 

0.0 

0.0 









2 * 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

24 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24 

21 

0.0 

0.0 

0.0 

1 . 6900+02 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

24 

31 

4. 7690+00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- 1 . 4300-01 

0.0 

0.0 

24 

41 

0.0 

0.0 









25 

! 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

25 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

25 

21 

0.0 

0.0 

0.0 

0.0 

1 . 6900+02 

0-0 

0.0 

0.0 

0.0 

0.0 

25 

31 

0.0 

4 . 7690+00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 4300-01 

0.0 

25 

41 

0.0 

0.0 









26 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

26 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

26 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

7 . 9760 - 0 ! 

0.0 

0.0 

0.0 

0.0 

26 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

26 

41 

0.0 

0.0 









27 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27 
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29 

1 

0.0 

1 . 0000*00 

0.0 

2 . 6020-18 

2 . 0330-20 

2 . 7110-20 - 1 . 3750-07 - 7 . 3330-03 

5 . 3350-05 

1 . 3980-04 

29 

11 

2 . 3560-05 

1 . 1200-06 

- 7 . 651 D - I 5 

1 . 2400-18 

- 2 . 9290-04 

2 . 8380-06 - 1 . 0780-03 - 4 . T 56 D -06 



30 

1 

0.0 

1 . 0000*00 

0.0 

2 . 6020-18 

2 . 0330-20 

2 . 71 ID -20 - 1 . 4860-07 - 7 . 4140-03 

5 . 4190-05 

1 . 4580-04 

30 

11 

1 . 8560-05 

4 . 6370-07 

- 1 . 13 ID — 14 

5 . 488 D -19 

- 4 . 3200-04 

1 . 1050-06 9 . 5850-02 7 . 8980-05 



31 

1 

0.0 

l . 0000*00 

0.0 

2 . 6020-18 

2 . 0330-20 

2 . 7110-20 — 1 . 3750-07 - 7 . 3330-03 

5 . 335 D -05 

1 . 3980-04 

31 

11 

2 . 3560-05 

l . 1200-06 

- 7 . 6510-15 

1 . 2400-18 

- 2 . 9290-04 

2 . 8380-06 - 1 . 0780-03 - 4 . 7560-06 



32 

1 

0.0 

1 . 0000*00 

0.0 

2 . 6020-18 

2 . 0330-20 

2 . 7110-20 - 1 . 3 T 50-07 - 7 . 3330-03 

5 . 3350-05 

1 . 398 D — 04 

32 

11 

2 . 35 6 D -05 

1 . 1200-06 

- 7 . 6510-15 

1 . 2400-18 

- 2 . 9290-04 

2 . 8380-06 - 1 . 0780-03 - 4 . 7560-06 



33 

1 

0.0 

1 . 0000*00 

0.0 

2 . 6020-18 

2 . 0330-20 

2 . 7110-20 - 1 . 4340-07 - 7 . 980 D - O 3 

5 . 8750-05 

1 . 6270-04 

33 

11 

4 . 8550-05 

1 . 6960-05 

- 7 . 9180-01 

4 . 3640-14 

7 . 9160-01 

- 4 . 1850-04 1 . 1540-03 4 . 8060-06 



34 

1 

0.0 

1 . 0000*00 

0.0 

2 . 6020-18 

2 . 033 D -20 

2 . 7110-20 - 1 . 4340-07 - T . 9880-03 

5 . 8750-05 

1 . 6270-04 

34 

11 

4 . 8550-05 

I . 696 D — 05 

7 . 9 1 80—0 V 

— 3 * 8790—1 4 

7 . 9160 - 0 ! 

- 4 „!* 4 fW »4 1 . 1540 - 0 * 4 - 8040-04 






35 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 


35 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




36 

1 

0-0 

0.0 

1 .0000+00 

3.3880-21 

-4.7430-20 

-2.6470-23 

1.2070-03 

5.2780-06 

7 .78 ?D— 08 

-1 .0360-04 

l 

36 

11 

4.21 70-02 

2.1400-03 

9.7600-1 9 

1 .6360-15 

1 .5670-07 

5.1180-03 

9.559D-06 

4 .2030—05 



0 

37 

1 

0.0 

0.0 

1 .0000+ 00 

3. 3880— 2 1 

-4.7430-20 

-2.6470-23 

-6.7510-0? -3.3440-06 

-4.0500-08 

2.7260-05 


37 

11 

1. 11 7C-03 

-7.4590-0? 

—6 .4090-20 

9.5480-16 

-9.7250-08 

-2.9160-03 

-5.1060-07 —2 . 1 990—06 




38 

1 

0.0 

0.0 

1 .0000+00 

3.3880-21 

-4.7430-20 

-2.6470-2? 

3.5620-03 

2.2640-0? 

-1 .23 3D— 04 

1 .7720-04 


38 

11 

-1.4220-02 

-5.7940-04 

5.9570-15 

-4.7210-16 

2.2800-04 

-1 .3570-03 

4.5770-04 

1 .9640-06 




39 

1 

0.0 

0.0 

1 .0000+00 

3.3 880-21 

-4.7430-20 

-2.6470-23 

3.5600-03 -2.2670-02 

1 .2360-04 

2 .9070-05 


39 

11 

-I.412D-0? 

-5.7480-04 

-5.9570-15 

-4.1620-16 

-2.2810-04 

-1.346D-03 

-4.6200-04 -2.1160-05 




40 

1 

0.0 

0.0 

1 .0000+00 

3.3880-21 

-4.74 30-20 

-2.6470-23 

1.2510-03 

5.T49D-06 

8-5670-08 

-l .2030-04 


40 

11 

8. 8690 -0? 

3.3720-0? 

3.0840-14 

7.9180-01 

—4 .2160—04 

-7.8590-01 

-9.7980-06 -4.1990-05 




41 

1 

0.0 

0.0 

1. OOOD+OO 

2.3800-21 

-4.7430-20 

-2.6470-23 

1 .25 ID— 03 

5 . 74 90—06 

8.5670-08 

-1 .2030-04 


41 

11 

8.8690-02 

3.3720-02 

-5.1600-14 

-7.9180-01 

—4.21 6D— 04 

-7.8590-01 

-9.7980-06 -4. 1990-05 




42 

l 

0.0 

0.0 

1 .0000+00 

3. 2880-21 

-4.7430-20 

-2.6470-23 

-7.3I3D-02 -4.0900-06 

-5 .0860-08 

3.9440-05 


42 

11 

-6. 64 40-03 

6.8800-02 

-7.3800-20 

-9.6280-16 

7.9310-08 

2.352D— 03 

1 .5030-07 

6.3700-07 




THE -UVDEFORMEO- INERTIA MATRIX (MU) IS 

CD < ?> ( 3) (4) (5) { 6) (7? (8) ( 9) (10) 

1 1 1.034r«.o* 8.797D+01 -2. 7780+01 -2. 8430-09 1.6390*0? 2. 5030-01 -2.5520-10 -1.0560-09 5.26 70-08 -3.2330-08 

1 11 3.0550-10 -1.744D-11 7.1460-17 -5.7980-16 4.9600-12 -2. 1310-10 -3.2520-11 -2.275D-08 

2 I 8.7970+01 6. 1240+03 -*.3500-01 -1.6390+02 -2.4600-09 -5.2190-01 1.7660-09 8 .7?60-08 -2.2000-10 -2.7990-09 

2- ll 3. 9600—09 4.9020-10 -3.2750-11 -3.2090-15 8.1230-10 -1.4620-10 9.3930-09 -3.7400-10 

3 1 -2.77PD+0I -5.3500-01 4.7P1D+03 -2.503^-01 5.2190-01 -1.7780-09 -3.6660-08 4. 0380-08 -0.2310-10 7.0840-11 

3 11 1 . 88 2D— 08 -3.1630-09 -5.7810-17 4.6020-13 -2.3250-12 3.2440-09 -8. 1270-11 1.1900-10 

4 1 -2.8430-09 -1.6390+02 -2.5030-01 8.5560+01 -3.3030-11 3.155D-10 -2.7060-10 -1.C440-08 6. 7730-11 -6.5370-11 

4 I! -1.5640-10 -3. 3150-11 5.5360-14 2.3790-16 4.7050-11 1.6360-11 4.1060-10 2.0220-1? 

5 1 l-639r+0? -2.4600-09 5.219D-01 -3.3030-11 8.5560+01 1.0430-08-1.4120-11 -1.6060-10 2.8390-09 7.3470-09 

5 11 1. 2050-10 -1. 3810-13 -3.5260-19 -4.352D-18 -1.7140-12 -9.6470-12 -8. 896D-1 2 7.9130-10 

6 1 2.5030-01 -5.2190-01 -1 .7780-0** 3.1550-10 1 .0430-08 8.5560+01 -2.204D-12 I.123 r ^-10 9.7120-0° 1.3180-09 

6 11 8.05 70-1 2 -1 .0350-15 6.8570-19 3.0370-18 8.3180-15 4.5530-13 -4.1420-12 6. 2070-14 

7 1 — 2 .55 2D— 1 0 I.766D-09 -3 .6660-08 -2.7060-10 -1.4120-11 -2.2040-12 1 .OOOD+OO 3.6640-11 -1.7890-12 -3.184D-12 

7 11 1.0760-10 2.8310-10 6.3720-18 4.4620-56 -1.5470-13 -2.393D-11 -6.1080-13 -1.5760-13 

8 1 -1.0560-09 8.726D-0B 4.03BD-08 -1.0440-08 -1.606D-10 1. 1230-10 3.6640-11 1.0000+00 -1.0720-11 1.6800-11 

8 11 -8.5990-11 5.3240-1? 2.6330-13 -1.0490-16 -8.7830-12 5.1660-12 -3.102D-10 -4.4200-12 

9 1 5. 2670-08 -2 .200D-10 -9.2310-10 6.7720-11 2.8390-09 9.7120-0 9 -1.7890-1? -1.0720-11 1.0000+00 7.255D-10 

9 11 6.0110-12 4.6600-14 -1.933D-1 5 -3.5070-17 9.4730-14 2.7660-1? 9.4880-13 1.8850-12 

10 1 -3.2330-08 -2.7990-09 7.0840-11 -6.5370-11 7. 3470-09 1.3180-09-3.1840-12 1.8800-11 7.2550-10 1 .0000+00 

10 11 —6. 67 2D— 1 2 —4 .9220—13 -5.311D-15 6.8700-15 1.0010-12 -2.835D-12 -4.2210-12 -3.4520-11 

11 1 3.0550-10 3.9600-09 1.88?r-08 -1. 5640-10 1 .2050-10 8.057D-1? 1.0260-10 -8. 5990-11 6.0110-12 -6.672D-12 

11 11 1.0000+00 1.1330-11 -1.6050-15 3.6650-14 -7.9140-13 4.0330-11 4.2550-13 -7.t?TD-12 

1 -1.7440-11 4.9020-10 -3.1630-09 -3.3150-11 -1.3810-13 -1.0350-15 2.831D-10 5.3240-1? 4.6600-14 -4.9220-13 

12 11 1.1380-11 1. OOOD+OO -5.6220-16 -1.1510-14 2.4850-14 2.4930-11 8.086D-14 -8.0280-13 

13 1 7.1460-17 — 3.275D— 11 -5.7810-17 5.5360-14 -3 .5260-1 9 6.8570-19 6.3720-18 2.633D-13 -1.9320-15 -5.311D-15 

13 11 -1.6050-15 -5.6220-16 1.0000+00 -6.599D-21 9.914D-15 1.3000-14 -3.8960-14 -1.5920-16 

14 1 -5.7980-16 -3.2000-15 4.6020-13 2. 379^-16 -4-. 3520-18 3.03 70-18 4.4620-16 -1.0490-16 - 3. 5 0 70-17 6.8700-15 

14 11 3.6650-14 -1.1510-14 -6.59«0-21 1.0000+00 3.0620-15 3.7640-15 -1.3580-18 -1.7020-17 

13 1 4.9600-12 8.1230-10 -2.3250-12 4.7050-11 -1.7140-12 8.3180-15 -1.5470-13 -8.7830-1? 9.473D-14 1.0010-12 

15 11 -7. 9140-13 2.485D-14 9.914D-15 3.0620-15 1.0000+00 -1.0070-13 -6.1350-12 ?. 2920-14 

16 1 -2. 1310-10 -1.4620-10 3.2440-09 1.6360-11 -9.6470-12 4.5530-13 -2.3930-11 5.1660-12 2.7660-13 -2.8350-12 

13 II 4.0330-11 2.4930-11 t. 3000-14 3.7640-15 -1.0070-13 1.0000+00 5.3280-13 -1.4860-1? 

1 ? 1 -3.2520-11 9.3930-09 -8.1270-11 4.1060-10 -8.8960-12 -4.1420-12 -6.1080-13 -3.1020-10 9.4880-13 -4.2210-12 

1 7 11 4.2550-13 8.0860-14 -3.0960-1* -1.358D-18 -6.1350-12 5.328D-13 1. OOOD + OO -7.121D-13 

18 l -2.2750-08 -3.7400-10 1.1900-10 2.0220-12 7.°13C-10 6.2020-14 -1.5760-13 -4 .4200-1 ? 1.885D-1? -3.4520-11 

18 11 -7.7270-12 -8.0280-13 -1.5920-16 -1.7020-17 ?. 2920-14 -1.4860-13 -7.1210-13 1.0000+00 

THE A COEFFICIENTS ARE 

* 1) * 2> <31 (4) (51 (6) (7) (8) (9) (10) 

J 1 9.6980-13 —? .2910—14 5.5780-12 -1.0940-11 2.5200-11 1 .2890-1 2 -3.122D-26 9.1220-25 -1.1230-15 3.085D-12 

1 11 3.2260-15 -1.5100-12 

2 1 5.143T-1? -9.702P-11 -7.?Q?r-n<J -■* . 77SP-1 o i -*,.ns7n-io .1 niTn .10 t.flun-15 ? .Atnn-n 




sor-’ 



2 

n 

1.1770-11 

5.5470-11 







3 

3 

i 

n 

—5. 0300—1 2 
-A. 6780-1? 

-2 .* 280-10 
-1.3760-09 

-1.7150-12 

6 .0990-09 

4.6130-10 

1 .7240-1 1 

-3.5260-19 -4.3520-18 

-2.4050-12 3.1940-11 

4 

4 

i 

ii 

-9.6090-1? 

-6.5510-1? 

9.5370-11 
—5 .7?1D—13 

1 .0550-00 

1.6030-10 

1.5150-11 

1.7590-13 

3.8680-13 3.0370-18 

-9.3000-13 8.4010-13 

5 

5 

i 

u 

-?. 0730-10 
-6.0130-1? 

7 .4030-09 
1.195D-12 

-1.7570-11 

2.9070-11 

2.6870-10 

6.1330-12 

3.2360-15 3.401D— 24 

-1.8430-1? 1.3170-11 

6 

6 

i 

u 

-4.6140-11 

2.6040-09 

1 .0590-06 
6.7750-1? 

-7.0540-11 

6.5460-11 

5.3900-10 

4.0830-11 

3.3690-12 -2.3790-16 

8.021D-12 -3 .9090-13 

7 

7 

i 

ii 

1.6360-1 1 
1.5340-1 1 

2.61 30-10 
-1 .6400-09 

7.5180-12 

-7.3630-09 

-3. 6720-10 

-1. 1780-11 

-2.237D-16 4.3520-18 

2.5230-12 -1.879D-11 

8 

8 

t 

n 

6.360D-U 
-3. 7400-10 

-7.3320-09 

-1.3310-1? 

5.9140-11 

-6.9760-1 1 

-5.7650-10 

-4.206D-U 

2.0860-12 2.3790-16 

3.81 10-11 -2.4560-12 

9 

9 

i 

ii 

-1 . 1970-13 
-5.6630-13 

-1 .3 760-12 
6.4770-14 

5.5790-14 

3.1470-14 

5.351D-14 

-1.6320-15 

-6.2150-17 -1.5710-27 

-1.2310-14 —4 .7660—15 


THE 

B 

COFF F 1 C. If NTS 

APF 










- 

( 1) 

< 71 

C 31 

( 4) 

( 5» 

( 61 

f 71 

1 81 

( 9) 

1 101 

1 

1 

-7.61 10-01 

-2 .0970-01 

-3.70*0+01 

7.5570-02 

1 .04 00+00 

4.2370-02 

-6.3930-15 

2.7640-14 

-2.423D-04 

9.9230-02 

! 

11 

-8.9530-04 

7. 4310-03 









2 

1 

?. 3050-01 

-2.6950-01 

-3.6770+01 

2 .0910—02 

-3.04-80-01 

-6.913D-03 

-3.4260-03 

-6. 9940-15 

6.4490-05 

-1 .4820-02 

2 

11 

1.2610-0? 

-4.9440-04 









3 

1 

-3. 0670-0? 

-6.1810-0? 

-2 .7700-01 

1.2670-02 

7. 3480-01 

3.544D-02 

-3 .4260-03 

2.7080-1* 

3.1250-04 

8 .4390-02 

3 

11 

1. 384D-0? 

7.8290-03 









4 

1 

-1. 10 70*01 

1 .1180-0? 

4.8160-03 

-2. 7060-01 

1.6050+01 

3.7010-01 

4.0020-15 

2.1400-13 

1.5 8 50-04 

7.9590-01 

4 

11 

6.936D-03 

1 .6780-02 









5 

1 

3. 296D-0? 

2 .7470 +01 

-4.4120-02 

1 .2700+00 

4.0110-02 

2.1650-03 

-3.7210-12 

5.616D-15 

-1.5160-01 

5 .3030-03 

5 

11 

-5. 73 20+00 

0.5750-03 









6 

1 

7. 194D-03 

B. 6700-01 

-8.6950-03 

-6.1200+0! 

-7.9*60-01 

-3.4390-02 

2.2610-13 

-4.4950-13 

8.6780-03 

-8 . 1 140-02 

6 

11 

7.7970-0? 

-6 .3950+00 










THE 

COFXY COEFFICIENTS ARE 








r ii 

1 ?) 

( 31 

1 41 <51 

1 61 

1 71 

1 81 ( 9 ) 

(101 

1 

1 

0.0 

1 .4970-04 

R. 5490-04 

-2.2800-05 -2.1810-03 

-1.0850-04 

4.1370-06 

-8. 2930-17 -7.96 80-07 

-2.5890-04 

1 

11 

-3.2360-05 

-1 .0640-05 







2 

1 

-1.4970-04 

8.6730-19 

-4.1890-05 

-7.3730-01 -9.0570-03 

-4.3820-04 

I .8080-00 

-1.9380-15 1.4770-04 

-1 .0440-03 

2 

11 

-5. 2030-04 

? .6370-02 







3 

1 

-8. 549r— 04 

4.1 090—06 

6.3530-7? 

1.0160-03 1.1770-03 

2.7620-05 

2.6660-10 

2.3300-17 — 0.693D— 07 

5 .966D-05 

3 

11 

- 2 . 62 3D— 06 

-2.2800-04 







4 

1 

7.2800-05 

2.3230-01 

-1 .0160-03 

6.7760-71 1.375D-04 

8 .9490-06 

-3.5510-07 

-3.0100-17 -1.2730-03 

2 .2610-05 

4 

II 

-4.75 70-02 

-8 .7450-0* 







5 

l 

2. 18 10-02 

9. 0570 -03 

-1.1720-03 

-1. 3750-04 1.0840-19 

7.81 30-05 

1 .4450-04 

6.1600-17 -4.8670-05 

2.025D-04 

5 

11 

-1.9050-03 

—4 .0630— 04 







6 

1 

1.0850-04 

4.3920-04 

-2.762D-05 

-8.9490-06 —7 .81 3D -05 

3.9700-23 

7. 3330-06 

8.6310-70 -2. 3220-06 

7.9610-07 

6 

11 

-9.095D-05 

—2 .06*0—05 







7 

1 

-4.137D-06 

-1 .8080-08 

-2 .666D-10 

3.551D-07 -1.4450-04 

-7.3330-06 

-7.5230-37 

-5.6060-10 -5.3680-10 

-1 .7540-05 

7 

11 

-3. 2750-08 

-1 .4400-07 







8 

1 

8.2930-17 

1.9380-15 

-2.3300-17 

3.0100-17 —6 • 1 60D— I 7 

-8.6310-20 

5.6060-18 

-1.9710-46 -1.0580-17 

4 .0960—19 

8 

11 

-3.9780-16 

-1.68 80-17 







9 

1 

7.9680-07 

-1. 4770-04 

8.6930-07 

1.7730-03 4.8670-05 

2. 32 70-06 

5.36 80-10 

1 .05BD-I 7 3 .4690-23 

5.5150-06 

9 

11 

-9.91 90-06 

1 .5310-03 







to 

1 

2.58 90—04 

1 .0440-03 

-5.966D— 05 

-2.7610-05 -2.0250-04 

-7.9610-07 

1 .7540-05 

-4.0960-19 -5.5150-06 

-3 .3750-21 

10 

11 

-2. 1600-04 

-5 .0400-05 







11 

1 

3. 2360-05 

' .7030-04 

7.623D-06 

4.7570-02 1 .905D— 03 

9.0950-05 

3.2750-08 

3.9780—16 9.919D-06 

2.1600-04 

11 

11 

5.2940-23 

6.®1 10-02 







12 

1 

1.0640-05 

-2.6370-0? 

2.2800-04 

8.7450-04 4.0630-04 

2.065D-O5 

I .4400-07 

1.6880-17 -1.5310-03 

5 .0400-05 

12 

11 

-6.91 10-02 

6. 61^-23 







THE 

COF)CZ COEFFICIENTS ARE--- 

_ 








f 1 1 

( ? > 

< ^ 1 

(41 (51 

{ M 

( 71 

( » 1 91 

11(11 



Olll 


1 

1 

11 

-3. ^npp-?! 
1 .43 30 —05 

5.4?’r-(<4 
-? .2 34f; -04 

-4 .485r-04 

-1.3780-01 

-3 .6860-04 

-7.6330-06 

-4.71 IP -10 

-9.5910- 16 

*.5190-06 -1.6300-05 

2 

2 

1 

11 

-*.4?3o-o* 
1 . 10 70-04 

?.7i in-i<» 
-7.2?4"-07 

7. 3640-01 

6 . 064^-06 

7.0940-04 

1 .5920-05 

-2.5120-05 

7 .77 AT — 1 7 

4.?^fet— 06 

3 .4040-05 

3 

3 

1 

11 

4.48 40-0*. 
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1.8630-02 

5.0080*00 



(, 




AT 

SIMULATION TIME, T = 0.0 

* * * * * i 



FOR 

BODY 

1 

THE 

VELOCITIES ARE 







( 1) 

(2) (3) 

( A) 

( 5) 

( 61 

1 

l 


0.0 

0.0 0.0 

0.0 

0.0 

0.0 

FOR 

BODY 

I 

THE 

CORRESPONDING MOMENTA 

ARE 






( n 

(2) (3) 

< A) 

( 5) 

( 6) 

1 

1 


0.0 

0.0 0.0 

0.0 

0.0 

0.0 

FOR 

BODY 

1 

ITS 

CONTRIBUTION TO TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 




( 1) 

(2) C 3) 

( A) 

( 5) 

( 6) 

1 

1 


0.0 

© 

« 

o 

o 

* 

o 

0.0 

0.0 

0.0 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 0.0 0.0 

AT SIMULATION TIME* T - 0.0 ********************* 

EOR BODY 2 THF VELOCITIES ARE 





( 1 ) 

( 21 

( 31 

f A) 

( 5) 


( 61 

( 71 

( 8) 

( 91 

(10) 

l 

1 


0.0 

0 .0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

1 

It 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

1.278D+02 

1.278D+02 

I 

21 


1.2780*02 











FOR 

BODY 

2 

THE CORRESPONDING MOMENTA ARE 











- 

f I) 

( 2) 

( 3) 

( A) 

f 51 


( 61 

f 71 

( 81 

1 9) 

(10) 

1 

1 


8.3060*00 

8.3060*00 

8.3060+00 

0.0 

0.0 


0.0 

1.005D-02 

-5. 963 D— 02 

4. 4530— 04 

6 .946D-02 

1 

11 


3. 52 AO-OI 

1.7880-02 - 

-6 .3 180-1 A 

I .4150- 

■14 -2 .4170-03 

A. 2750-02 

—8 .8*80—03 

8 .0910-03 

8.306D+00 

8.3060*00 

1 

21 


8.3060*00 











FOR 

BODY 

? 

ITS CONTRIBUTION TO 

TOTAL ANGULAR AND 

LINEAR MOMENTUM IS 








( 1) 

f 2) 

C 3) 

( A) 

( 51 


C 6) 





1 

1 


8.3130*00 

8.3030*00 

8.3020 *00 

0.0 

0.0 


0.0 





ITS 

CONTRIBUTION TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 

1 

.591953520*03 0.0 




FOR 

BODY 

2 

THE ELASTIC DEFLECTIONS ARE 












( l) 

( 2) 

( 3) 

( A) 

( 51 


( 6) 

( 7) 

( 81 

( 91 

(10) 

1 

I 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

1 

11 


0.0 

0.0 











THE 

1 

THE 

I 


AT SIMULATION TIME, T = 0.0 ******* 

TOTAL ANGULAR MOMENTUM VECTOR IS 

ft) (?) (31 

1 8.31 3D+00 8.3030*00 8.3020*00 

TOTAL LINEAR MOMENTUM VECTOR IS 

(1) (2) (3) 

1 0.0 0.0 0.0 


THE TOTAL ANGULAR MOMFNTUM 
THE TOTAL LINFAR MOMENTUM 
THE TOTAL KINETIC ENERGY 
THE TOTAL POTENTIAL ENERGY 
THE TOTAL ENERGY (T ♦ V) 


1. 438589440+01 
0.0 

1.591953520+03 

0.0 

1.591953520*03 


U> 



RUN NO.. OF NO 3 


PATE 02/23/75 
RUN BY CARL BOOLEY 


PAGE NC 


23 


*T£_f S1NGIF FIF/1PLF POOY USING NORMAL VIBRATION MODES* 3 INBEODED MOM. 
WHEELS* ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSMODC 


CURRENT TIME = 12. IS. 09 
THE CPU TIMER = ->.0187E*02 



AT 

SIMULATION 

TIME, T - ?. 

00000*00* * 


THE 

STATE 

VECTOR Y = 
( 1) 

( 21 

( 3) 

< 4) 

1 

I 

0.0 

0.0 

0.0 

0.0 

1 

11 

6. 34 00—06 

-2 .2840-06 

4.9700-06 

-2 .6310-05 

1 

21 

7.91 6D-C8 

-1 .8650-06 

-2. 2 I 90-06 

1.0630-06 

1 

31 

-4. 3680-06 

2.3860-07 

2.7710-08 

-3.1820-16 

1 

41 

C.O 

0.0 

0.0 

0.0 

1 

51 

2.43 50*01 

5 .8360 -02 

8.7780-01 

2.4*»10-02 


< SI <61 

0.0 0.0 
2.8470-07 -1.3780-0*5 
1.2830*0? 1. 2830*02 

-3.37RD-24 -2.14TD-10 
0.0 1 . 4590-03 

8 .9490—01 3. 3300-02 


(7) <81 

-3.28 70-06 -5 .3200-06 
-2.0600-05 -1.1380-06 
1.2830*02 -9.O01C-0T 
9.059Q-09 4.1770—08 

1 .9570—03 1.0880-03 

8. 9810-01 


I 9 ) <101 

-6.9730-06 -1.0210-05 
—2.6570—1 6 6.1600-23 

4.4020-06 -1.555C-08 
-4.4010-08 0.0 

-3.0210— C? -1 .4440-02 


THE 

l 

1 

1 

1 

1 

1 


AT 

STATE 

1 

11 

21 

31 

41 

51 


SIMULATION ' 
VECTOR TIME 
< 1) 

0.0 

7.77 6P-09 
-9.3090-07 
-1. 3780 -05 
0.0 

3.4500-09 


TmE * T r ? 
HEP IVATIVF 
< 2 ) 

0.0 

6.6650-11 
- 3 . 01 50-06 
- 2 . 9600 -05 
0.0 

2 . 4700-02 


00000 * 00 * ' 
YOT = 

< 31 

0.0 

3.5910-05 
-7.94 10-05 
-1 .1 380—06 
0.0 

2.0320*00 


* * * * * 

< 41 

0.0 

-3. *>070-04 
8.6140-05 
-2.6570-16 
0.0 

1.1040-02 


************************* 


< 51 

0.0 

1.3430-06 

-5.0160-06 

6.1600-23 

0.0 

2.278D+00 


< 6) 

0.0 

6.0210-04 
-2.7480-06 
7.9160-08 
-3 .4060-06 
1 .4800-02 


< 71 

—4.03 80—09 
-8.1780-05 
3.51 70—06 
-1 .8650-06 
-5.1310-06 
2 .2350*00 


< 8) 

1 .2270-08 
-2.0630-05 
4.9700-06 
-2.2190-06 

-e.?t*>r-06 


< 9) 

-6.5960-09 
o.RRpn-T 6 
-2.6310-05 
1 .0630-06 
-1.0980-05 


< 10 ) 

2 .3490-08 

3 .0490-21 
2.8420-07 
0 .0 

6 .5440-06 


AT SIMULATION TIME, T * 2.00000*00* *************************** 
THE BETAS (EULER ANGLES* POSITION COORDINATES 1 ARE 




1 1) 

( 2) 

1 

1 

0.0 

1 .6590-03 

2 

1 

0.0 

1 .9 5 70 -03 

3 

1 

0.0 

1 .0880-03 

4 

1 

0.0 

-3.0210-02 

5 

1 

0.0 

-1 .4440-02 

6 

1 

0.0 

2.4350*01 


AT SIMULATION TIME, T * 2. 00000*00 


THE BETA TIME DERIVATIVES ARE 




( 1) 

( 21 

l 

1 

0.0 

-3.4060-06 

2 

-l 

0.0 

—5.131 D— 06 

3 

1 

0.0 

-8.2190-06 

4 

1 

0.0 

-1 .0980-05 

5 

1 

0.0 

6 .5440-06 

6 

1 

0.0 

3.4500-09 


AT SIMULATION TIME, T * 2 .00000*00* ***************** 
THE DELTAS (CONTROL SYSTEM VAPIA61ES1 ARE 

(1) (21 (3) ( 4) (51 (61 

1 1 5.8360-02 8.7780-01 2.4910-02 8.9490-01 3.3300-02 8.9810-01 


AT SIMULATION TIME, T = 2-0000D*00* ***************** 
THE DELTA TIME DERIVATIVES ARE 

(I) (2) (31 (4) (5) (6) 

1 1 2.4700-02 2.0320400 1.1040-02 2.2780*00 1.4800-02 2.2850*00 


* * * 


* 




AT 

SIMULATION TIME, T ■ 2. 

• 

1 

I 

i * * * * 


► * * * * 

FOR 

BOOT 

1 

THE 

VELOCITIES ARE 









C 1) 

C 2) 

C 3) 


( *) 

( 5) 

( 6) 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

1 

THE 

CORRESPONDING MOMENTA 

ARE 







C 1) 

( 2) 

f 3) 


( *) 

C 5) 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

1 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 




« II 

f 21 

C 31 


C *) 

C 51 

C 6) 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 0.0 0*0 

AT SIMULATION TIME* T * 2 . 00000 * 00 * ******************** 


FOR 

BODY 

2 

THE VELOCITIES ARE 










f 1) 

C 2) 

C 3) f *) 

f 51 

C 6) C 7) 

C 8) 

C 9) 

CIO) 

1 

1 

-3. 2870-06 

-5.3200-06 

-6.9730-06 -1.0210-05 

6 .3*00-06 

-2.28*0-08 4.9700-06 

-2.6310-05 

2.8*20-07 

-1 .3780-05 

1 

11 

-2.9600-05 

-1. 1380-06 

-2.6570-16 6.1600-23 

7.9I6D-08 

-1.8650-06 -2.2190-06 

1 .0630-06 

1.2830*02 

1 .2830*02 

1 

21 


1.2830*02 








FOR 

BODY 

2 

THE CORRESPONDING MOMENTA ARE 









f 1) 

C 2) 

C 3) ( *) 

f 51 

16) « 7) 

( 6) 

( 9) 

(10) 

1 

1 


8.3060*00 

8.3060*00 

8.3060*00 -2.27*0-18 

3.5*90-18 

6. 9960-21 1.0090-02 

-5.9880-02 

4.4730-0* 

6.973D-02 

1 

11 


3.5370-01 

1.7950-02 

-6.31*0-1* 1.4200-1* 

-2.4260-03 

4.2920-02 -8.8830-03 

8.1250-03 

8.3390*00 

8.3370*00 

1 

21 


8.3390*00 








FOR 

BODY 

2 

ITS CONTRIBUTION TO 

l TOTAL ANGULAR AND LINEAR MOMENTUM IS 







C I) 

C 2) 

C 3) C *) 

C 5) 

( 6) 




1 

1 


8.3130*00 

8.3030*00 

8.3020*00 -2.2780-18 

3.5*60-18 

1 .6630-20 




ITS 

CONTRIBUTION TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 1, 

.60*456510*03 2.125966090-09 



FOR 

BODY 

2 

THE ELASTIC DEFLECTIONS ARE 









( 1) 

C 2) 

C 3) ( *) 

C 5) 

(6) C 7) 

C 8) 

C 9) 

(10) 

1 

1 

-9.9010-07 

*.*020-06 

-1.5550-08 -4*3680— 06 

2.3860-07 

2.7710-08 -3.1820-16 

-3.379D-2* 

-2.1*70-10 

9.0590-09 


1 11 *.1770-08 -*.*010-08 


AT SIMULATION TIME, T * 2 . 00000 * 00 * ' 
THE TOTAL ANGULAR MOMENTUM VECTOR IS 

Cl) f 2 ) (3) 

1 1 8.3130*00 8.3030*00 8.3020*00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

Cl) C 2) C 3) 

1 l -2.2780-18 3. 5*60-18 1.6630-20 


THE TOTAL ANGULAR MOMENTUM * 
THE TOTAL LINEAR MOMENTUM * 
THE TOTAL KINETIC ENERGY « 
THE TOTAL POTENTIAL ENERGY * 
THE TOTAL ENERGY ( T ♦ V) * 


1.4385895*0*01 
*.21*993080-18 
! .60*4565 10*03 
2.125966090-09 
1.60**56510*03 


CPU TIME/STEP CPU TIME/REAL TIME 
1.8*73€*00 1 »*779E*02 



0-009000 



ats-f angular velocity vector 



ats-f translational velocity vector 

NAS5-1 1996 -- CSFC OEMONSTRAT idN RUN NO. 3. ATS-F CONTROLLED SPACECRAFT 
DEMO 3 02/26/79 CARL 0OOLEY 

Figure A- 3 Graphical Results > Demonstration Problem 3 ( Sheet 1 of 5) 






CLASTIC MODAL OISPL-. MOOTS t.?.J 



CLASTIC MOOAL OISPL.. MOOES H.5.6 

NASS- 11 906 -- GSTC DEMONSTRATION RUN NO- 3. ATSF CONTROL LCO SPACECRAFT 
or MO 3 0?'?6/75 CAR. 0OOLEY 

Figure A-3 Graphical Results 3 Demonstration Problem Z (Sheet 2 of 5) 
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PITCH CHANNEL CONTROL VARIABLES 

NAS5-II996 — GSTC DEMONSTRATION RUN NO. 3. ATS-F CONTROLLED! SPACECRAFT 
DEMO 3 0?/?6/75 CAPL BOOLEr 

Figure A-3 Graphical Results , Demonstration Problem 3 (Sheet 4 of 3) 
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YAW CHAhfCL CONTROL VAR| AGLES 

NAS5-H996 — GSFC DEMONSTRATION RUN NO. 3. ATS-F CONTROLLED SPACECRAFT 
DEMO 3 02/P6/75 CARL 0OOLEY 

Figure A-3 Graphical Results > Demonstration Problem 3 (Sheet 5 of 5) 
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Demonstration Problem A 


A- 121 


ZCT-V 


SUBROUTINE CQNTHl 
IMPLICIT kEAL*o (A-M.O-Z) 

C 

COMMON /BMBS*<0/ 

* BH(©.18*11> .RS(b.iB.lb) «ROL(3»J* 6).D0 l<4. 6) 

COMMON /CONPAR/ 

* CNTOTa (100) 

COMMON /LOSUE/ nJUNY.N0lTA»NXSS.nBTQ.nJQ.NY2*N02 
COMMON /SPECIF/ 

* B£TAr»<6* b) tBETAMj (*>• 6).AM0<*» 5 ) »RH < 4. 3 » 4y ) » RS (3 « 4. 30 ) , 

* OH (3*35) . OS ( 3 * 30 ) . I MU ( 3 * S).NM0W(6» 6) • IFTS*W (15) * 

* N0.NN.NSPJ »NOFMO.NOELTA»TTOPOL(2* 6)»IHGFLA< 6).1hDATA<7» 6). 

* LOC*J{ 1 4» > ,LENU< 1*> « NO * NHET A i NlAM* NEQ 

Common /timers/ 

* STARTT.OElTaT.T.ENOT.TMST 

CummOn /VECTOR/ 

* Y(2:>u) ♦ YOT (250) 

CCCCCCC This COMMON IS TRANSFER between contrl ano SHAFTT ONLY — — 
COMMON /WHEEL / 

* ClM(*) 

c 

OiMtNSlON TCl ( 6 ) .TOO (6) .RHD (3) .THAO* (3) 

UaTA ict*/q/» RMD / v,oO. 0.00. 0.0b / 
uhT A Tl.T£,TJ.T*,OTrtt/ 

* .200. 1.200* .7D0, 1.700. 1 . 04 / i*7S5D0 / 

ALlM(U.V) = 0MAA1 {-VtOMlNi (U» V) ) 

C 

CCCCCCCCCC 

CCCCCCCCCC 

CCC Ht FOLLOWING S r ATEMENTS MOST ALWAYS 6t IN CONTRL.. 

"i^LTA = noelTa 
nASS x 3 
ndTQ = 3 

IF (NDELTa .to, 0) RETURN 

cccccccccec ccc 

CCCC— — NOTE — Inis SUBROUTINE MUST ESTABLISH NDLTA.NXbS AnO NOTQ 

CCCCCCCCCCC 

C 

CCCC ESTABLISH THE 0/DT (DELTAS) 

C 

LOEl * LOCO < 2*NH.2 ) - I 
ICT 4 > rcT* ♦ I 
IA a <ICT*-1)/* 

IAA * (ICT 4—2 ) / A 
i flag • in - iaa 
oo b 1*1.3 
b TrtAOw(l) * Y ( 6 * I ) 

JO 5 ixl.tj 
5 T vrf ( 1 ) a T ( LOEL * 1 ) 

C 


U 9641 
a 9602 
0 96 JJ 
0 964* 
2 964b 

V 96 JO 
9b 963 1 

V 963o 
0 964» 

16 96*0 
If 96*1 
lO 96*2 
19 90*4 
0 96** 
y 96*3 
w 96*o 
do 96*7 
U 96*0 
U 96*V 

y 96sa 
y 9631 
0 9632 
U 963 J 
y 963* 
y 9633 
0 9630 

V 963 / 
<J 9630 
U 9639 

y 96by 

o 96bJ 
0 9602 
b 96b J 

y 96o* 

y 960 b 

y 9606 

y 96b/ 
0 96bd 
U 9609 

y 96/y 
y 9&/1 
y 96/2 

V 96 /u 
y 96/* 
0 9b 7 3 

y 96 / b 
y 9b// 
y 9b /d 
y 96 / v 
y 96t>b 




noon 



C anEEL 1 ( POLL InEpT I A wHFFL CoM^Oi. TURuUt) 

C JtFIwt OlFFtPFNT lAL t JUA T T OnS Fup HULL (.ON f P JL LOOP 

C 

Ji = 57 .29st)UU*K0L (3*2 t2) /R«L < 3* 3,2) 

U3 a AL I* ( TU ( 5 ) * 30 .(JO ) 

U2 a 2. 1 t J'J*U1 - 0*5 

OJ * ALi*( 1. 1D0*U2* 1 . 1 /UQ) 

1 wU ( 5 > « U.UO/bfl.OO)* (-To<5> ♦ <9/l.lU0)«U3) 
jo » AL I M (3*U3 • 1 .9.800 > 

JO = AL I H 1 TO ( b ) * 1 .900 ) 
if ( I FL Ao .Fw. 0) GO 10 32 
uu a 0AtJa(u8> 

1 T (UU.QI.l.UOJ GO TU 30 
IT (UU.L1 .0.300 J GO <U 31 

U9 = PMl) I 4 ) 

GO ro 10 

30 09 a ua/oo 
GO F O 10 

31 09 a 0.00 
GU TO 10 

31 09 a 4H0 ( 1 ) 
ou To 33 
1 0 prll) < 1 J * 09 
33 CONTINUE 

! uU ( a ] * T-TWIfc) * 2.50o*(tl6-U9> J/.300 
C 

c 1300 HPM * 1 pau/sec 
C a 1 nCh*0Z = ■ 0 31 2d F T *LMa 
C 

IT (OAbSUHAOMl) > .Gt . 157.079500) 09 = o.OO 
Ci.M < L ) a .0312300*09 - 3.U-Q5*THA0*M 1 ) 

WHEEL 2 (PIT CM Inertia WHFEL CONTWUL T OR (JOt J 
DEFlNt OlFFtHENTlAL EQUATIONS In PITCH CONTPuL LOOP 

Ji * -57*F95«L>0*POL(3*lf2)/HOL(3«3*2) 

U3 = ALl*t FO ( 1 ) » 1H.*D0) 

02 * 2,1 f 1)0*01 - U5 

03 * ALI h ( »8200*U2« 1 • 1 7U0) 

T sJU ( 1 ) a (-TU(l) ♦ UP* ( 7/.82O0) ) /50.UU 

Ob * ALI*<3*U3» 1 ,6500) 

UA = ALI"(T0(2> *1.9001 
IT (IFLAG.EO.O) GO TO 1* 

UO a oAusioa) 

IF (UU.Gf. 1.00) GO 10 15 
IF (UU.L 1 .0.300) GO 10 lb 
09 ■ PHD (2) 

30 TO 12 

15 U9 a U0/OU 
Go TO 12 


jj 




0 9b»l 
0 9602 
0 9600 
0 960* 
0 9663 
0 9t>bo 
U 960 / 
0 9bo« 
U 9b09 
0 9690 
0 9691 
0 9692 
0 96 9 J 
u 969<* 
0 9693 
u 9690 
0 969/ 
0 969b 
0 9699 
0 9700 
0 9701 
0 9702 
0 9703 
0 97o* 
o 9703 
0 970o 
0 970 / 
0 9 /Oo 
0 9 709 
0 9/10 
0 9711 
0 9712 
u 971 J 
o 971* 
0 9713 
0 97lo 
0 971 / 
0 97io 
0 9719 
0 9720 
U 9721 
0 9722 
0 9723 
0 972* 
0 9723 
0 972b 
0 9 72 / 
0 972o 
0 97 2 k 
0 9730 



16 

ov * y.Du 

0 

W j i 


90 1 L> id 

V 

>, / 

1* 

O* * OHO U ) 

L 

97 j » 


*iij J(J 10 

vJ 

9 (J 1 * 

u 

x 09 

J 

v / J :> 

1 J 

LoH I I hiOf 

u 

> 7 J'> 


l»lM([ll * ♦ ^.">0tn* luo - 


9/ J / 


IF MJaIIS* IHAU*l<?) > .'it. IS 7 . U7<<biM) ) U9 = 0 


9 7.-0 


ClM<!) * « ■U‘Ji<f=>l>U'*oV - ^>.u — 

u 

9 t * > 



0 

9/-*w 


«mFFu J I 'Jf. hT 1 u .r.KFl C'JwJ^'L T(iV'JlJt 1 


9 /•* 4 


OFF I Nt f' [F F F.^F.'xT 1 m(_ f '“ t'A r T<* M S F 0* yax cuMkul lO"*’ 

* 

>7“c 



v‘ 

J 


W * h 7. t'*rchOy<»HP( | d * 1 *0 /»<>L (did* d ) 

J 



0<j * ALl M <Ul *d.0\i) 


9 /*• -j 


w = ALJiM IfjOl • d'i . 1 - Vj ) 

*> 

O M •< 


oo = £»llu\j*njd - Uo 

o 

>*7“ i 


04 * AL IM l •* 7l>V*UJt l • 1 7 mu ) 

j 



JoO(J) = ♦ <9/1 .H./UU) *J*t) 

v< 

-It"' 


-of = ALl fJ *l‘>*0A* l ) 

U 

~r-“j 


09 a A|_I*( TQU) • 1 • 90 0 ) 

4 1' 

9 / _> i 


IF I IF LAo«t(l. J> On Tu £li 

u 

»?3C 


Ou s DArt6(09J 


9 7 3 


IF { JU.O I • l •»></> 00 f.> di 


9 7 '■» •* 
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DEMO + C AML noOLE* 

ATS-F MNulE FLtXjOLt HPUY USInG GFomETrY *«uJES» J IndtUOtU MUMf nTUm HHEElS* 
Acrivt co^rwoLtcK, n<snline«m t i if- upmatn he^honse* i*st msmopl 
NAbS-U^Vd — GSf - C UEMONSTmAT 1 UN P»OHlEM NUmMEM * * 


This otMUNSTHA i ium phuhlem synthesizes the ats-f SPACtCM ak t as a single 

FLtMttLt r)OUY At'<U A UUmmY h I (, I U H 'OY ( TmL PhOGWaM MUST -iAV» A MINIMUM OF 
if— M I NGt S • THUS ^-^onltSi, intMT A«E Th&FE active mO ilnTUM wheels USFt) 

FOR CONIHUL TOH'JUF. 

The PMUa LLH IS ly uEM-jnSTWa It 1 ‘it USE OF UATA F()H LAPUc 
QUASI-LUMPED SIhJcIUxAl StaffAS. 


THE PHuPLtM STmhTS wUh INITIAL aTTTTUOE EHMOH (NO HaTc. EH^OH) AMO 
SIMULATES NONLlnEAH TImF DUhaIi-. H>bPONSE» 
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LATE 02 / 26/7S 
RUN EY CARL BOOLEY 


1 





"UN 'jo. demo a 


PAGE NO- 


A T S— F ELF X I :)L ‘ MjI'Y US INC GLLMEIKY MULES* 1 IMBECCEC MOMENTUM VfHt 

ACTIVE CLMRGLLEk, NUniNiAk T JMD DOMAIN RESPONSE, USE MSMODt 


CURRENT TIME * 20.A9.S6 
THE CPU TIMER = 0.0 


NAS5-UW CLfC D £ MOM TRAT ION PRCCLEM NUMBER <■ , 


THIS DEMONS TF AT 1UN PRLoLEM SYNTHESIZES THE A T&—F SPACECRAFT AS A SINGLE 
FLEX IBLl BODY AND A DUMMY RIGID BODY I THE PROGRAM MUST HAVE A MINIMUM OF 
2-HINCES* THUS 2-euOHS). THERE ARE THREE ACTIVE MOMENTUM WHEELS UStD 
FOR CONTROL TOkCUE. 

THE PFOfcLEM IS TG DEMONSTfATE THE USE OF DATA FOR LARGE 
LUASi-LUMHC STRUCTURAL SYSTEMS. 



THE '•ROALEM STARTS WITH INITIAL ATTITUDE ERROR (NO RATE ERROR) AND 
SIMULATES NONLINEAR TIME DOMAIN RESPONSE. 




RUN Nil- DEHO a 


GATE 02/2t/?5 
RUN BY CARL SOCLE Y 


P/Gt NO 


2 


ATS— F SINGLE FLEXIBLE bUCY USING Gl CMt TRY MOEES, 3 IHbEDCEO MOMENTUM WHf 
ACTIVE CCNTRC'LLER* NONE I N c AP TIME E CM AIN RESPONSE* USE H SHE'S L 


CURRENT TIME = 20. MY. 57 
THE CPU TIMER = 3.3000E-01 


U 

TO 

SUMMARY Uf GYNAM if - SIMULATION-PROGRAM INPUT SAT A * * * 


actual 

S I 2f S 

M>, X I MUM 

si in 

1NT t G \ A 1 1 ON DATA 


GRAVITY CRAOIE 

NT SATA 


Nfc 

= 

NCM*,X - 

i. 

START! = C.O 

Gl 

S. 

C.O 

GAMA 1 * 

0.0 

KH 

- > 

NhMAX = 

t 

DlLTAT = U250C-U2 

G2 

= 

0.0 

G Ah a2 = 

0.0 

NSHT 

= 3 

NSPHAX = 

1 5 

CNM * 2 .OOCE ♦00 

G? 


0.0 

CAMAS * 

0.0 

NOFMO 

= > 

N MW MAX - 

5 


GMAO 

= 

0.0 

RC M AC - 

0.0 

NE'E LT A 

= t 

NMWBUC - 

A 







NU 

- 27 

NMDBOP = 

12 







NBF TA 

= I? 

KMtJ = 

? 







NLA* 

= C 

KY = 

25C. 







NE 0 

- Vi 

KU = 

113 








MISC- SATA 


NOPPNT =■ LG 
NCPLCT - 1 

1FLNER =■ (. 


THt TCPTLOGY ARRAY (ITCPOL) Fi. c TrlS CASE FtLLCrfS 

( n ( 2 ) 

ii i ? 

2 1 0 i 


THE 


CONSTRAINT 

1 I 

2 1 

3 1 

*. 1 

5 1 

6 1 

7 1 


SPECIE ICATICN 1 
( 1 ) (21 
I 1 

0 O 

0 0 

O o 

0 0 

ri O 

O O 


KR THIS CAi; FOLLOW 


THt SPtCI 

FIFO 

initial 

( 1 1 

HINGE ANCLES ANL l I S^L ACE PE NTS (9ETAH) 
( 2) 

1 

l 

0.0 

I .AA3C-02 

2 

1 

0.0 

1.9t2r-C3 

3 

i 

0.0 

l.OYA-C —0? 

H 

1 

V.C 

-3.0200-0? 

5 

1 

C.O 

-l.RA SL-02 

h 

1 

0.0 

2. AS SC -*01 


THE SPECIFIES 

INITIAL 
( 1) 

HINGE RATES (LETAHL) FOLLOW 

( 21 

l 

i 

0.0 

C.O 

2 

i 

0-0 

C .0 


1 

0.0 

G.G 

*• 

i 

0.0 

0.0 

a 

i 

0.0 

0.^ 

0 

3 

0.0 

0.0 


FOLLOW 




( 




PAGE NO 


3 


CURRENT TIME * 20.49 . bl 
THE CPU TIMER * 4.6000E-G1 


RUN MU. DFMCi <• 


DATE 02/2e/l 5 
RLN RY CARL bOOLEY 


PAGE NO 


A 


^ ATS-F S 1 NGL c FlEXl^Lc i UCY USING CHJMfcTKY MUSES, 3 IHbEODED MOMENTUM WHE CUR^tM T IMF = zO.FS'.S? 

£ ACTIVE CUNTHJlLf R. NflNLlNtAP TIME l OMAIN RESPONSE * USE MSMOGL THE CPU TIMER * *.Ai23E-01 


THE FOLLOWING DATA IS SPECIFlll MOM. *rtl ( L INFORMATION (IF ANY) ANE CONTROLLER INFORMATION 


THF SPECIFIES MOM. WHE F L LONT ftfjL ARRAY (IMJ. 1 FOLLOWS 
( 1 ) ( 21 I S ) 

11 1 ? 3 

2 1 12 3 

3 1 111 


THE SPECIFIED MOM. WFrEL R*Tr S ANL INERTIAS (AMO) FOLLOW 
(1) ( 2 ) (3) 

1 1 1.27F0+O? 1 .27 S0*0? l.27U,«G2 

2 1 6.5 000-0? 6.5000-0? 02 


THF SPECIFIED CONTROLLER INITIAL CONDITION! ANC CHARACTERISTICS FOLLOW 

(THE FIPST NOELTA ARE INITIAL CCNTRLLLE R STATE VARIABLES, THERE A c E ^ ACOITIONAL CONTROL PARAMETERS) 

II) ( 2 ) (?) (A) 15) if') (7) ( fel (9) (10) 

1 I 0-0 0.0 0.0 U.O 0.0 0.0 O.C G.C 0.0 0-C 

I 11 0.r> 0.0 O.C 0.0 0.0 O.C (.0 0.0 0.0 0.0 

1 21 0.0 0.0 0.0 C.O 0.0 0.0 0.0 0.0 0.0 C.G 

I 31 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0-0 0.0 

1 A I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 



c 



( 


RUN NO . OFMP * 


CATE 02 / 26/75 
RLN BY CARL BOOLEY 


PAGE NO. 



ATS- 

-F SINGLE FLEXIBLE CLOY USING GEOMETRY HOSES, 

3 IMBEDDED 

MOMENTUM WHE 

CURi 


ACTIVE CONTROLLED. NONLiKEAF TIME LUHAiN RESPONSE, USE KSMODL 

THE 



Summary cf 

INPUT DATA FOR EOCY 

1 WHICH IS 

RIGID. 



THE 6X6 INERTIA HA TP IX 

IS 







i n 

< ?> t :-) 

( <■) 

( 5> 

< 6 ) 


1 

l 

l. 0000 * NO 

0.0 G.O 

o.c 

0.0 

0.0 


2 

L 

0.0 

1 . 0000+00 0.0 

0.0 

0.0 

0.0 


3 

I 

0.0 

0.0 1 . 0000*00 

. 0.0 

0.0 

0.0 


4 

I 

0.0 

C.O G.O 

1 . 0000*00 

0.0 

0.0 


5 

l 

0.0 

0.0 0.0 

0.0 

1.0000*00 

0.0 


6 

l 

0.0 

0.0 0.0 

0.0 

0.0 

1 . 0000*00 


FOR 

BODY 

1 THE P -0 

HINGE NO. A NO THt EULER ROTATION 

TYPE APPEAR 

IN THE FOLLOWING INTEGER 

IS 

FQLLOWfcO BY AN ARRAY CONTAINING EULER 

ANGLES ( 1,2 

,31, AND POSITION VECTOR 

COMPONENTS < 

HINGE TRIAD WRT THE 

etiDY TRIAL. 







( l) ( 

2) 





1 

1 

2 

l 







( 1) 

t 21 (31 

( 41 

( 5 ) 

( 6 J 


1 

I 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 
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RUN NO. DEMO A 


DATE 0?/?*/7S 
mN BY CARL bODLEY 


=r 


ATS-*- SINGLE flEXlOLt ri O'./ Y USING GEOMETRY NODES, b 
ACT1V5 CONTROLLER* NONLINEAR T IMF DOMAIN >»FSPCMSE. 


IMBEDDED MOMENTUM 
USE MSMOOL 


WHfc 


PACE no. t 


CURPENT TIME = i-C.SO.Oj 
THE CPU TIMER = L.3*.3?fc+00 


OUTPUT 

MATE IX 

INEEO I 

3 X 3 > 











< 11 

< 2) 

( b) 

l A> 

\ *i > 

( ft) 

I 71 

i f ) 

( V) 

(1C 1 

1 

I 

l -OZtD+OA 

G. 7970+01 

- 2 .7780*01 








2 

1 

G.O 

ft. 1290+03 










1 

0.0 

0 .0 

A.-iElL-G' 









end of write. 
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RUN NO. OF MO A 


DATE 02/26/75 
RUN BY CARL fcODLEY 


PAGE NO 


7 


ATS-F SINGLE FLLXlbU SOLY USING GEOMETRY NODESt 3 IMBEODED MOMENTUM WHfc 
ACTIVE CONTROLLER* NONLINEAR. TIME DOMAIN RESPONSE * USE MSMUDL 


CURRENT TIME * 20.50.03 
THE CPU TIMER = 2.376 7E+0G 


OUTPUT 

MATRIX 

STA10 ( 

r X 3 I 

1 



< 1 > 

< 7) 

(3) ( 

1 

1 

0.0 

1 .6390+02 

2.5030-01 

2 

1 

~1 .6 SVC *02 

0.0 

-5.21VD-01 

3 

1 

—2 . 5050—0 1 

5-219D— Oi 

0.0 


5) ( 9) (101 


END OF WRITE. 



A- 138 


RUN NL . DIM'j ** 


cate 02 /?t/y> 

UN 6 Y CAfL E-t rUV 


PAGE NO 


ATS-F fISGLc KlXIEI; -.OOY USING MOO LG* 3 iMBEODEG MCUNTUP WPS CURRENT TIME =■ 20.Su.C3 

ACTIVE CCNTU'LIER* VJMIMA 1, Tl*f OCNAIN RESPONSE* USt NSPCDL THfc CPU TIMER = 2 • A l o YE ♦{*> 


OUTPUT MATP1A MASCO < 3 A ) 


( i ) ( 2 ) til 


1 1 

2 1 

3 1 


t.ss.A.sto: 

O.J 

0,0 


0.0 

P ,SSO r « '>1 

o.c 


0.0 

0.0 

b.SSCO-Oi 


A) 


*>) in (7) ( f 1 (9) (101 


END OF WRITE 



6CI-V 


DATE 02/26/7? 

RUN BY CARL BOO LEY 


PAGE NO 


9 




RIM NO. DEMO 4 


ATS— F SINGLE FLEXIBLE BODY USING GEOMETRY MOOES. 3 IMBEDDED MOMENTUM WHE CURRENT TIME * 20.50.05 

ACTIVE CONTROLLER. NONLINEAR TIME DOMAIN RESPONSE. USE MSMOOL THE CPU TIMER - 3.1600E+00 


OUTPUT 

MATRIX 

DOCOEF < 

3 X 1? 1 










( 11 

< 2) 

1 3) 

1 41 

( 5) 

( 6) 

( 7) 

( 81 

( 9) 

(10) 

I 

1 

-A.611D*01 

0.0 

o 

• 

o 

-1.7320*03 

-2.5750*01 

1.7300*03 

2.575D*01 

0.0 

0.0 

0.0 

2 

1 

0.0 

4. 6420*01 

0.0 

-3.246D+01 

1 .0960+03 

3.7380*01 

-1.096 0*03 

8.050D-01 

0.0 

— 8.050D-01 

3 

1 

1. 4520-01 

— 6.96BC— 02 

—1.93*0*02 

2.020D— 02 

1.714D+03 

— 1.626D— 03 

1.7120*03 

-2.4680-05 

7.976D-01 

2.468D— 05 

3 

11 

7. 9760 —0 1 

9.670L-+U1 










END OF WRITE. 



MM MO. DEMO 4 CATE 02/26/75 PAGE NO. 10 

RUN BV CARL BOOLE V 

t ATS— P SINGLE FLEXIBLE BODY USING GEOMETRY MODE Sr 3 IMBEDDED MOMENTUM WHE CURRENT TIME * 20.50.05 

§ ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSMQDL THE CPU TIMER * 3.2167E+00 


OUTPUT MATRIX AOCOE F < IX 12 1 




( 1 ) 

( 2) 

( 21 

1 *) 

( 51 

( 6) 

< 7 ) 

( 8) 

1 91 

<101 

I 

1 

o 

* 

c 

4.6080+00 

0.0 

c.o 

-6 .1500+01 

o 

* 

o 

fa. 1500+01 

1.7080-03 

0.0 

-1.70 80-03 

2 

1 

*.8060*00 

0.0 

0.0 

3.612D-01 

-1 .9070 + 00 

-3.6i3C— 01 

1.YC7D+00 

0.0 

o 

• 

o 

o 

• 

o 

3 

l 

0.0 

0.0 

0.0 

-8.1500+01 

O.C 

-8. 1 f OC +01 

0.0 

0.0 

0.0 

0.0 


END OF WRITE 



RUN NO. DEMO 4 


DATE 02/26/75 
RUN 6V CARL BOOLE V 


PAGE NO. 11 


ATS-F SINGLE FLEXIBLE BODY USING GEOMETRY MOOES, 3 1MBE00E0 MOMENTUM mt 
ACTIVE CONTROLLER, NONLINEAR TIME LCJMAIN RESPONSE, USE MSMOCL 


CURRENT TIME « 20.50.16 
THE CPU TIMER ■ 5.8400E*00 


o 

c 

H 

T 

c 

H 

MATRIX 

ECOEF ( 

12 X 12 > 





< 1 ) 

1 2) 

( 31 

( 4 ) 

1 

1 

1 . 0700 * 0 ? 

0.0 

0.0 

0.0 

2 

1 

0.0 

1 .07 3 L * C 2 

0.0 

0.0 

3 

1 

0.0 

0.0 

1 . 93 * 0*02 

0.0 

3 

11 

0.0 

- 9 . 6700*01 



4 

1 

0.0 

0.0 

0.0 

1 . 4570*03 

5 

1 

o 

» 

o 

0.0 

0.0 

9 . 2850-03 

6 

l 

0.0 

0.0 

0.0 

0.0 

7 

1 

0.0 

0.0 

0-0 

0.0 

B 

l 

0.0 

0.0 

o.e 

0.0 

9 

1 

0.0 

0.0 

0.0 

0.0 

10 

1 

0.0 

0.0 

0.0 

o 

• 

o 

11 

11 

7 . 97 t 0— 01 

0.0 



12 

1 

o.o 

0.0 

— 9.67 0 D *0 1 

0.0 

12 

11 

0.0 

9 . 6700*01 




< 5) 

< 6) 

< 7 ) 

< 81 

1 91 

<101 

o 

* 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

o.o 

0.0 

0.0 

0.0 

9.285D— 03 

0.0 

0-0 

0.0 

0.0 

o 

* 

o 

1.4340*03 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

1.4570*03 

9.285D— 03 

0.0 

0.0 

o 

• 

o 

0.0 

9.2850-03 

1.4340*02 

0.0 

0.0 

o 

* 

o 

0.0 

0.0 

0.0 

7.9760-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.976D— 01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.976D— 01 

0.0 

0.0 

0.0 

0.0 

o 

i 

o 

0.0 


END OF WRITF 



RUN NO* OfcMC 4 


f frTE 0 2/26/75 . 

V UN fcV f AK L EUfcLfcY 


CAGE NO 


% ATS-F blNC-LE FLEXIBLE '.GUY 02IM, %!: C f- 1 T« V KUGL l , 3 IMBEDPEC “OMENTUM WHE CUfcKtNT TIME = 20.50.lt. 

£ ACTIVE CCNIROLLFP, NONLINEAR TlKL rQMAIN KCS^ONLE, L'LE M SHOl'L THE CK> TIMER = 5 .96C 7t-»00 


OUTPUT MATRIX MUO { 16 X It ) 




( 1) 

( ^ ) 

( M 

( 4) 

< 5) 

( t I 

( 7 ) 

( b 1 

< 9) 

( 101 

1 

1 


£ -797C +0 1 

-2.7760+01 

0.0 

1. 619C+0? 

2.503: -01 

-4.C 110+01 

0.0 

0.0 

-1. 7320+03 

1 

1 1 

-2.575C+C1 

1.73 CL +03 

2 . 5750+C 1 

0.0 

0.0 

0-0 

0.0 

o.o 



2 

1 

*.*.970+01 

t . 1240+03 

-5 .35(0-01 

-1.6290+0? 

C.G 

-5.2190-01 

0 .0 

4.t 4?t +01 

0.0 

-3.24fr.; +u 1 

2 

11 

1 .09frD+02 

3.7JBC+01 

- 1.096L+02 

S. 0500-01 

0-0 

-fc. 0500-01 

0.0 

0.0 



3 

1 

-2.771:0+01 

-5.2 5 OL— 0 1 

4.76 lO +0 

-2. EG3E-0 1 

5.2190-01 

0.0 

I .*.521-01 

-6. 44fcC -02 

-1.924C-02 

? .0201 —02 

3 

11 

1 . Ti **D + 03 

- L.t 2 ol-Co 

1 .7122+02 

-2.4 66:— 05 

7 .9760-01 

?.4fr &5-G5 

7.9761— Cl 

9.670C ♦(. 1 



A 

1 

0.0 

-1.63VC+02 

-2. 5020-01 

£.5560+01 

0.0 

0.0 

0 .(» 

4.E08C + 00 

( .0 

0.0 

4 

11 

-E.150L+01 

0.0 

fc . 1 50L +C 1 

1.7060-02 

0.0 

-1.70FC-02 

0.0 

0.0 



5 - 

1 

1.62 VD +0? 

0.0 

5.2190—0 1 

C.O 

ft . 5560+01 

0.0 

4.LCSC+0C 

c-c 

0.0 

I.frl3D— 01 

5 

11 

-1.90 7D+00 

—3 ,6 1 3C— <.• I 

1.9070*00 

0.0 

C.O 

0.0 

C 

0.0 



6 

l 

2.503C-01 

-f .219C-01 

0.0 

0.0 

0.0 

*».* 5 60+01 

0.0 

0-0 

0.0 

-fc .1501+01 

6 

11 

0.0 

-6.1500+01 

C .0 

0.0 

0.0 

0.0 

0.0 

0.0 



7 

1 

-4.6110+01 

0.0 

1 . **520— 01 

0.0 

4 . 6060+00 

O.C 

i .070 0 + 02 

0.0 

C.O 

0.0 

6 

1 

0.0 

4 .6420+0 i 

-6.9480-02 

4 . 0060+00 

0.0 

0.0 

0.0 

1.072T+02 

0.0 

C.O 

9 

1 

0.0 

0.0 

— 1 .9340+0 2 

0.0 

0.0 

0.0 

c .c 

0.0 

1.9340+02 

0.0 

9 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

-9.fr 7 CE +0 1 



10 

1 

— 1. 732D+G2 

-3-24tC+01 

2 .0 20D-Q2 

0.0 

? .f 130-01 

— fc . 1 501 +M 

0.0 

0.0 

0.0 

1.4570 +03 

10 

11 

9.2fci,D—G3 

0.0 

0.0 

0. J 

0 .0 

0.0 

0.0 

o.o 



11 

1 

-2.575D+G 1 

1.096C+03 

1.7 14.-,^C3 

-M.15CD+01 

—1 . 9070+00 

O.C 

C.O 

0.0 

0.0 

v. 2b 5 0—03 

11 

11 

1.4340+02 

0.0 

0*0 

0-0 

0.0 

r,.o 

0.0 

0.0 



12 

i 

1.7300+02 

3.726D+01 

-l.fr 260-02 

C.O 

-2.6130—01 

-8. 1500+01 

0.0 

0.0 

0.0 

0.0 

12 

11 

0.0 

1.457C+0? 

9. 2651 -03 

0.0 

0.0 

0.0 

0 .0 

0.0 



13 

1 

2-575D+01 

-1.G96L+-03 

1.7 120+Gi 

6.1 500+C 1 

1 .9070+00 

0.0 

O.C 

c.c 

0.0 

0.0 

13 

11 

0.0 

9.2ft 50—0? 

1 .43*. 0+03- 

C.O 

0.0 

C.O 

0.0 

O.C 



14 

1 

0.0 

6.0500-01 

—2 .4680—05 

1.7060-02 

O.C 

0.0 

0.0 

0.0 

C.O 

(■ .0 

14 

11 

0.0 

0.0 

0.0 

7 .9760—0 l 

0.0 

0.0 

0.0 

0.0 



15 

1 

0.0 

0.0 

7.9760-01 

0.0 

C.O 

O.C 

0 .0 

0.0 

0.0 

0.0 

15 

11 

0-0 

0.0 

0.0 

0.0 

7. 9760-01 

0.0 

0.0 

0.0 



16 

1 

0.0 

— fc .0500—0 1 

2.46b0— 05 

-1.1060-03 

0.0 

0.0 

C.O 

0.0 

0.0 

O.C 




LATE 02/71/1S 
K UN BY CARL ROOLEY 


PAGE NO 


1 


l 


RUN NO- DE HO A 


ATS-F j I NGLt F-LE XlBLt BODY USING 1-.E CPt TRY MOOES* 3 IMBEDDED MOMENTUM WHE CURRENT TIME *= 2C.50.17 

ACTIVE CONTROLLER* NONLINEAR TjMt COMA IN RESPONSE* USE HSHODL THL CPU TIMER * 6.21G0E*OO 


OUTPUT 

MATRIX 

MUO 

( IE X 16 

) CONTINUED 









i n 

1 ?) 

( 3) 

C *| 

( 5> 

( 6) 

< 7| 

( 8 1 

( 9) 

1101 

It 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

7.976D— 01 

o.o 

O 

• 

o 



17 

i 

0.0 

0.0 

7.9760-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

n 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.976C-01 

0.0 



IB 

i 

0.0 

0.0 

9. 6700*01 

0.0 

0.0 

0.0 

0.0 

0.0 

-9.6700*01 

0.0 

18 

ii 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.6700*01 




END OF WRITE. 


-e* 

u> 



MT"V 


RUN NU. DEMO 4 


DATE 02/26/75 
o »»N EY CARL LOClEY 


PACE NO 


1 <* 


ATS-E SINtlt FLEXIBLE UOCY USING oEuMETr Y MODES, 3 1M6E DCED MOMENTUM WHE CURRENT TIME - 20.50*18 

ACTIVE CONTROLLER * NONLINEAR TIME DOMAIN RESPONSE, USE M S MOD L THE CPU TIMER * 6.5033E*OO 


OUTPUT MATRIX ACOF I V X 12 I 


2 

I 

I 1) 
0.0 

( ?> 
0.0 

{ 3> 

C .0 

( 4) 

b. 1500*01 

< 51 

0.0 

( t) 

ft. 1500*01 

( 71 
G.O 

< ei 

G.O 

I V) 
0.0 

< 10) 

0.0 

3 

I 

4.8oi;0*<»u 

0.0 

0.0 

;.613C-01 

-1 .V07C*<>0 

— 3 . f 120-01 

1 .9070*00 

0.0 

G.O 

0.0 

4 

1 

0.0 

0.0 

0.0 

-6.1500*0 1 

0.0 

1500*0 1 

G.O 

0.0 

C.O 

C.O 

6 

I 

0.0 

-<-.BO<?C*00 

0.0 

0.0 

6. LfOD+Ol 

G.O 

-t .1500*01 

-l.70fc.C-03 

0.0 

I.7GEL— 03 

7 

l 

— 4 . 3 0 E L' ♦ 0 G 

0.0 

0.0 

-3.613C-01 

1.907C*GG 

’.f 1:0-01 

-1 .V07C*00 

0.0 

0.0 

0.0 

8 

I 

0.0 

4 .HObO*GC 

0.0 

0.0 

-6 .15GC*C 1 

0.0 

fc .1501 *01 

1 . 7 0 f 0 —0 2 

0.0 

-1.7061-03 


ENC OF WRITE. 




V 


RUN NO. DEMO 4 LATE 02/26/75 PAGE NO. 15 

PUN 6 V CARL POOIEY 

ATS— F SINGLE FLEXIBLE BOCY USING Gl ONE TRY MODES, 3 IM6EDCEL MOMENTUM M-;t CURRENT TIME * 20.50.20 

ACT 1 VF CUNTFULLER, NONLINEAR T JML COMAIN RESPONSE, USE MSMODL THE CPU TIMER = 6.90006*00 


o 

c 

*4 
^0 
C 
— < 

MATR IX 

LCEJF l 

6 X 12 ) 










( 1) 

< 2) 

( :j 

1 4.1 

( 5> 

(6) < ?» 

( 8) 

( 9> 

(101 

i 

1 

6.94fcO-C? 

0-0 

c.c 

i.ioio+o: 

-3. 6700*01 

1.1C10+0? -3. 6640+01 

0.0 

0.0 

0.0 

2 

l 

0.0 

1 .4520-01 

o.o 

1 .0540+0 ? 

2.7690+01 

1. 0940+03 3.261D+01 

2.2150-03 

0.0 

2 • 112D-03 

3 

1 

6.94E.C-02 

1-4520-01 

0.0 

6. 9520+00 

-9.0060*00 

6.9410*00 -4.0200+00 

2.2 15D-03 

o 

« 

o 

2.U2D-03 

A 

1 

1 .4520-01 

6 .9- 30-02 

c.c 

-1 .22&D-0 i 

-1 .5670 + 0? 

-1.446D-01 — 1 .5650+03 

2.4660-05 

o 

* 

o 

—2 .4680—05 

5 

I 

0.0 

-5.437G+01 

0.0 

2. 7690 +01 

1 ,094D*f.2 

-?. 2610*01 -1.0940+03 

7.3700-03 

o 

• 

o 

-7. 370 D— 03 

6 

L 

— 5.427C +0 1 

c 

t 

c 

o 

• 

o 

—1.5720+02 

2.561L+01 

1.5710+02 -2. 5610+01 

c 

« 

o 

0.0 

o 

* 

o 


ENG OF WRITE. 



■p- 

i«n 



RUN NO. DEMO 4 


DATE 02/2 6/75 
RUN 0 Y CARL BOOICY 


PAGE NCi 


16 


ATS-F SINGLE FLEXIBLE bGOY USING G f OWE TRY MOOES, 3 
ACTIVE CONTROLLER, NUNL INEAR TIME DOMAIN RESPONSE, 


IMBEDDEL MOMENTUM WE 
USE MSMODL 


CURRENT TIME *. 20.50.26 
THE CPU TIMER = 7.V667E*00 


OUTPUT 

MATRIX 

CXY ( 

12 X 12 1 









( 1) 

( 21 

( 3) 

( *> 

( 5) 

( t ) 

( 71 

( 6 1 

1 

1 

0.0 

-6.5010*00 

0.0 

0.0 

© 

• 

o 

0.0 

0.0 

0.0 

2 

1 

6.50 J.C ♦00 

o.o 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

0.0 

5 . 7120*00 

0.0 

© 

• 

o 

© 

• 

o 

5 

1 

O 

t 

o 

0.0 

0.0 

-5.712D*0G 

0.0 

o 

. 

o 

o.c 

0.0 

6 

1 

c 

* 

o 

o 

• 

o 

0.0 

0.0 

0.0 

o 

« 

o 

5 .7120*00 

o 

• 

o 

7 

1 

0.0 

o 

« 

o 

c 

• 

o 

0.0 

0.0 

—5.7120*00 

0.0 

0.0 


(VI (101 

O.G 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 


END OF WRITE. 


( 



c 



RUN NO. DEMO 4 


DATE 02 / 7 +/ 7 * 

RUN BY CARL BOOLE Y 


PAGE NO 


17 


ATS-F SINGLE rLEXIc.Lt BUOY USING GEOMETRY MCH t Sr 3 IMBEDDf 0 MOMENTUM WHE CURRENT TIME * 20.50.29 

ACTIVE CONTROLLER , NONLINEAF TIME DOMAIN RE SPCJNS E t USE MSMODL THE CPU TIMER = 8.60GGE+00 


OUTPUT 

MATRIX 

cxz 

( 12 X 12 

1 










( l) 

( 2) 

( 31 

( 4) 

( 51 

( 6) 

( 7) 

( 81 

( VI 

i; 

A 

1 

0.0 

o.o 

0.0 

0.0 

1 .2880+03 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

-1.288D+0?. 

0.0 

0.0 

0.0 

o 

■ 

o 

0.0 

o 

• 

o 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-1 .286D+03 

0.0 

o 

* 

o 

0 

1 

o 

7 

1 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

1 • ?t 80 +03 

0.0 

o 

< 

o 

0.0 

C.O 


END OF WRITE. 


>4 


an-v 


RUN NO. DEMO * 


DATE 02/26/75 
RUN BY CARL BOOLEY 


RAGE NO 


18 


ATS-F SINGLE FLEXIBLE BODY USING GEOMETRY mooes, 3 I S e 2S-Snr° MENTUM *** 
ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSM00L 


CURRENT TIME = 20.50.31 
THE CPU TIMER * 9.1967E*00 


OUTPUT MATRIX CY2 

i n 

U 1 0-0 

5 1 0.0 

6 1 0.0 

7 1 0-0 


12 X 12 1 

(2) (31 

0.0 o.o 

0.0 o.o 

0-0 o.o 

0.0 O.o 


< 4) 

t 51 

( 6) 

( 7) 

( 6) 

( 91 

2-2200-16 

-3.0150*01 

O 

* 

o 

0.0 

0.0 

0.0 

3. 0150*01 

o 

. 

o 

0.0 

0.0 

o 

• 

o 

o 

» 

o 

0-0 

0.0 

-2.2200-16 

2.015C*01 

0-0 

o 

* 

o 

O.o 

0.0 

— 3.015D+01 

0.0 

0.0 

0.0 


( 10 ) 


0.0 


0.0 


0.0 


0.0 


END OF WRITE 



( 


RUN NO. DEMO 


DATE 02/26/75 
RUN BY CARL BUDLfcY 


ATS-F SINGLE FLEXIBLE BODY USING GEOMETRY MOOES, l IMBEDDED MOMENTUM WHE 
ACTIVE CONTFULLER, NONE 1NEAF TIME CCMA1N RESPONSE, USE HSMODL 


PAGE NO- 19 


CURRENT TIME * 20.50.32 
THE CPU TIMER = 9.7167E+00 


OUTPUT 

I 

matrix 

I 

cn i 

< n 

6.5C1D+0G 

12 X 12 

1 2 1 

0.0 

1 

< 31 

0 ,0 

I M 

0.0 

< 51 

0.0 

< 6) 
0.0 

< 71 

0.0 

( El 
0.0 

< 91 
0.0 

1101 

0.0 

*♦ 

1 

0.0 

o.c 

0.0 

1.2ttO+G3 

-1 .337D-C1 

0-0 

0.0 

0.0 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

-L. 3370-0 i 

7.057D-01 

0.0 

,0.0 

0.0 

0.0 

0.0 

A 

I 

0-0 

0-0 

0.0 

0.0 

0.0 

1 . ? 8 SC ♦02 

-1.337C-01 

0.0 

0.0 

0.0 

7 

I 

0.0 

0.0 

0.0 

0.0 

0 .0 

— 1 .337L— 01 

7 .0570-01 

0.0 

0.0 

0.0 


END 0 F WRITE. 


> 

1 


•O 


A- 150 


RUN NU. DEM'* v 


^ATE 0 

kCN 6> CAkl BCUtcY 


PACE NG 


20 


ATS— F SINGLE PLEXJtLt L UCl V USING GlOMETkY MODtS. ?■ lM&EDDED MOMENTUM HHL CURRENT TIME = 20. SO. 3*. 

ACTIVE CONTROLLER, NUNLINEAR TIME COMAIN HSMjNSt, t'Sf HSNCCL CPU TIMER = I.022?E*01 


OUTPUT 

MATRIX 

C2? 

( U A 12 J 











( - ) 

( 2 ) 

< 11 

( M 

< 5) 

( M 

i 7 » 

( e > 

< VI 

(10 J 

2 

1 

G.O 

t .*■ 0 ID + PC 

0.0 

0.0 

0.0 

0.0 

O.o 

0.0 

0.0 

0-0 

A 

1 

0.0 

G.G 

G.G 

:.2bf.c*c : 

G.C 

O.C 

C .G 

C .0 

0.0 

G.G 

5 

1 

0.0 

0.0 

0.0 

0.0 

i .?F*r*<<3 

o.o 

f .C 

0.0 

0.0 

G.G 

6 

1 

0.0 

0.0 

(. J 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

7 

1 

0.0 

o 

« 

o 

0.0 

U.O 

G.G 

O.C 

l .ze&l -*c 3 

C.G 

C.G 

C .C 

8 

■* 

4. 

0.0 

0.0 

o 

4 

o 

0.0 

0.0 

0.0 

0.0 

1 • 70£:P-0fc 

0.0 

O.C 

. IG 

I 

0.0 

0.0 

O.0 

0.0 

o.O 

0.0 

0.0 

0.0 

0.0 

1.7080—06 


END OF WRITE 



Reproduced from 
best available copy 
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RUM NC. 

oemc 

A 




r 

RIN 

ATE 02/26/7' 

BY CARL BOGLiY 




PAGE NO. 


ATE— c S I NGLt FLEXIBLE HOC'Y UL INC- 
ACTIVE CONTROLLED » NONLlNtAD TlKi 

GEOMETRY H0rE3t 3 IMBEDDED MOMENTUM 
OOMAIN REft-CNSE* USE MSMGOL 

WHE 

CUP® ENT 
THE CPU 

TIME = 

timer = 

20 - 5G . 3a 
1.03V3E+01 

OUTPUT 

matrix 

C33 

< 

12 X 12 } 











( 1) 


< 2) 

( 31 

< Ai 

1 5) 

1 6) 

1 7 I 

I S J 

( 

V) UO) 

I 

l 

6.50I0+GG 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

G .0 

0.0 

G.O 

2 

I 

0.0 


to. 5010*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

G.O 

0.0 

A 

1 

0-0 


0.0 

0.0 

?. 5320-6? 

-1.337D-01 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

0-0 


0.0 

C'.G 

-I . 3370-u I 

1. 2896*03 

0.0 

O.C 

O.C 

G.O 

0.0 

6 

L 

0-0 


0.0 

0.0 

<i.O 

0.0 

2. 532D-02 

-1 .3370-01 

0.0 

0.0 

C .0 

7 

1 

0.0 


0.0 

0.0 

0-0 

0-0 

-1.32 7D—01 

1 .2B90 + 03 

0.0 

0.0 

0.0 

« 

l 

0.0 


0.0 

0.0 

O.C 

c.c 

0.0 

0.0 

1.7080- 

06 0.0 

0.0 

lu 

1 

0.0 


0.0 

0.0 

G.O 

0.0 

0.0 

0.0 

0.0 

0.0 

1.70 ED -06 


END OF WRITE. 


Kn 



A-152 


RUN NO. DEMO A 


DATE 02/21/75 
RUN bV CARL hODLEY 


PAGE NO 


ATS— F SINGLE PLLXIbL* fcG'CY USING 
ACTIVE CONTROLLER. NONLINEAR 7 i M 


OUTPUT 

matr ix 

C 12 

( 12 X 12 ) 




< LI 

1 21 

< 

1 

1 

0.0 

C.5G1I.-KV 

L -C 

u 

1 

O.G 

0.0 

O.G 

5 

1 

0.0 

0.0 

0.0 

6 

1 

0.0 

0.0 

0.0 

7 

1 

0-0 

0.0 

u. 0 


GEOMETRY MOtti, ^ ] MBEOL'ED MORE NT UM 
COMA IN RESPONSE, fit MSMOCL 


( A) 

( *.l 

( 

0.0 

O.G 

0.0 

0.0 

-5 .7 12D*CC 

G.C 

0.0 

5. 0150*01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


WHt 

CURRENT 
THE CPU 

TIMt * 
TIMER = 

20.50.35 
1.0? 171*01 

1 7 1 

< C 1 

< 

v) HO) 

0.0 

0.0 

G.O 

0.0 

0.0 

O.C 

0.0 

0.0 

O.C 

0.0 

0.0 

0.0 

-5 . 7 1 ? C +00 

0.0 

0.0 

0.0 

3.015 0*0 1 

O.C 

C.G 

c.o 


END JF WRITE 



EST-V 


DATE 02 / 26/75 
RUN 6 V CAM BCIDLEY 


PAGE NO 


23 


( 


RUN NO. OEMO <• 


ATS-F SINGLE F L t X 16L l bOCY USING GLUhLTS.Y NODE!-* - 
ACTIVE CONTROLLER. NONLINEAR TIME CCHAIN PESPONSt, 


IMBEDDED MOMENTUM WHE 
LSE MSMOLL 


CURRENT TIME = 20.50.3b 
THE CPU TIMER = 1.0&33E+O1 


OUTPUT MATRIX C13 < 12 X 12 ) 

(I) I 2 ) <31 


0.0 

0.0 


0.0 

0.0 


0.0 

0.0 


1 O < 5l < 
0.0 1.2680+03 0.0 
0.0 0.0 0*0 


61 I 71 < 81 

0.0 0.0 

-1 .2660*03 0.0 


( Vi i 10 I 

0.0 0.0 

0.0 o.o 


END OF WRITE. 



RUN NO. 0 E HP 4. DATE 02/26/7*. PAGE NO. 2* 

R UN E»Y CARL BCDLEY 


T 

►-* 

ATS-F SINGLE FLEXIBLE BUCY USING 
ACTIVE CONTROLLER « NONLINEAR TINE 

'-.ECMf TRY MOOES. 
COMA IN RESPONSE 

2 1M6EDDE0 MOMENTUM WHE 
# USf MSMOCL 

CURRENT 
THE CPU 

TIME = 
TIMER = 

20.50.3S 

1.0V32E+01 

OUTPUT 

MATRIX 

C23 

( 12 X J 2 ) 











( II 

I 21 

< 31 

I A) 

( 51 

I 61 I 71 

( 

6) 

< 

V| 1101 

4 

i 

O 

• 

c 

e.o 

O.G 

-5.712D+GG 

3.G15D+G1 

0.0 0 .0 

0.0 


0.0 

0.0 

6 

I 

0.0 

© 

• 

o 

0 .0 

<i.O 

o.o 

S. 7120 + 00 -3.015D+01 

c 

• 

© 


0.0 

0.0 


END OF WRITE . 





RUN Nil. OFMO A KUN*FY CaRL^COLEY 

ATS-f ilNOLf FLlXBll BODY tilNO UI«IF» «i. ! i« E 2 |££b? < ' M * " ™" ^ 
AClIVf CCATRljLLtAi NL1NL1MAK T l*At uGAAIN tSYUN-fc* U- 

OUTPUT MATRIX XfcO < 1 X 12 I 

( 1 , (21 < 3 ) < A » ( *» * 61 

END CF WRITE. 


F-n 

Vi 


PAGE NO 


25 


CURRENT TIME * 20.50. 3< 

THE CPU TIMER = 1.1063E+G1 


<71 <81 <91 <101 



RUN NO. DEMO 4 


DATE 02/76/75 
RUN BY CARL BOOLEY 


PAGE NO 


26 


£ ATS-F SINGLE FLEXIBLE BODY USING GEOMETRY MOOES, 3 IMBEDDED MOMENTUM **IE CURRENT TIME = 20.50.36 

£ ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSMOOL THE CPU TIMER * 1.1097E+0I 


OUTPUT MATRIX XEOC ( I X 1? ) 

(II (2) (31 ( < 5 > 1 61 


(81 (9) (101 


END OF WRITE. 


FOR BODY ? THE P-0 HINGE NO., THE EULlR ROTATION TYPE AND THE JOINT NO. CORRESPONDING TO THE P-0 
HINGE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES THAT 
POSITION THE HINGE TRIAD WRT THE BODY TRIAD 
( I) ( 2) ( 3) 
l l 2 11 

(II (21 (3) 

I 1 0.0 0.0 0.0 


FOR BODY 2 THE SENSOR POINT NO., THE EULER ROTATION TYPE AND THE JOINT NO- CORRESPONDING TO THE SENSOR 
POINT APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH IS FUILOWEO BY AN ARRAY CONTAINING EULER ANGLES THAT 
POSITION THE SENSOR TRIAD WRT THE BODY TRIAD 




( 

L> 

( 2) ( 

3) 


1 

1 


1 

1 

1 


2 

1 


2 

1 

1 


3 

1 


3 

1 

1 




( 1) 


( 2) 


( 3) 

1 

1 

0.0 


0.0 


0.0 

2 

l 

0.0 


0.0 


0.0 

3 

1 

0.0 


0.0 


0.0 


THE FOLLOWING INTEGER ARRAY (INDEPI 


1 I 
1 21 
1 41 


( II ( 21 ( 31 ( 41 

I I 1 1 

1111 
1 1 1 1 


PRESGRIbES INDEPENDENT VARIABLES (1>» AND DEPENDENT VARIABLES (OJ 



(161 (19) (20) 
111 
1 l i 


( 


kk 


c 



1 . 


RUN NO. OF MO 4 


DATE 02/26/75 
RCN RY CARL BUOLEY 


PAGE NO. 


21 



ATS 

— F SINGLE FLEXIBLE cUGY USING GtDMETRY MODE 

S» 

3 IMBEDDED 

MOMENTUM WHE 

CURRENT 

TIME * 20.50. 

A 1 


ACTIVE CONTROLLER » NONLINEAR TIME 

DOMAIN RESPONSE, USE MSMOOL 


THE CPU 

TIMER = 1.32*36*01 


AT 

simulation 

TIME, T =■ 0.0 

****** 

* 

****** 

***** 

****** 

* * * * 

* 

* * * 


THE 

STATE 

VECTOR Y - 













( 1 ) 

12) I ?) 

( AJ 


( S) 

( 6) 

( 7) 

i s > 


( 9) 

(10) 

1 

1 

0.0 

0.0 0.0 

0.0 


C.O 

0.0 

O.C 

0.0 


0.0 

0.0 

1 

11 

o.»» 

o.o o.o 

0.0 


o.o 

0.0 

0.0 

0.0 


0.0 

0.0 

1 

21 

0-0 

0.0 0.0 

0.0 


1 .27ec *02 

1. 27fcD -Kj2 

1.27ED+02 

0.0 


0.0 

0.0 


31 

0.0 

0.0 0.0 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

1 

M 

0.0 

0.0 0.0 

0.0 


0.0 

1.4t?Q-03 

1 .962C-03 

1.094D-03 

-3.020D— 02 

— 1.445C— 02 

1 

51 

?.4jSC-K.j 

u.O 0.0 

0.0 


0.0 

O.C 

C .0 






AT 

S EMULATION 

TIME# T - 0.0 

****** 

* 

****** 

***** 

****** 

* * * * 

* 

* * * 


Th£ 

STATE 

VECTOR TIME 

DERI VATIVL YCT = 












( 1 > 

(?) (3) 

< A) 


( 5) 

( 6) 

( 7) 

( 6) 


( 9) 

( 10) 

1 

1 

0.0 

C.O 0.0 

0.0 


c-.o 

0.0 

G .0 

0.0 


0.0 

0.0 

1 

1 l 

0.0 

0.0 0.0 

0.0 


0.0 

0.0 

C.C 

O.C 


0.0 

0.0 

1 

2 1 

0.0 

o.O 0.0 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

l 

31 

0.0 

0.0 0.0 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

1 

41 

0.0 

0.0 0.0 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0-0 

1 

51 

0.0 

3.413D-0? •‘-.997D+00 1.395C-0? 

5 .014C+00 

1. P630— 0? 

5.006000 






AT 

SIMULATION 

T 1 Ml i 1 - 0.0 

****** 

* 

****** 

***** 

****** 

* * * * 

* 

* * * 


THE 

e LTAS 

(FL'LFR ANCLLS, POSITION COORDINATES) ARE 











< 1) 

( 2 ) 










i 

1 

0. 0 

1 .46 ?C— 03 










2 

1 

c.c 

1-9620-02 










3 

1 

O.o 

1.094L-03 










4 

1 

0. u 

-3 .0200-02 










5 

: 

f 1.0 

— J «4*»5E — 02 










6 

i 

0.0 

2.4 3 5D + GI 











AT 

SIMULATION 

TIME, T = C.C 

****** 

* 

****** 

***** 

****** 

* * * * 

* 

* * * 


T[HE 

PETA TI*I 'DERIVATIVE S ARE 












( 1 ) 

( 2) 










1 

i 

0.0 

c.o 










2 

1 

0.0 

0.0 










■3 

1 

0.0 

0.0 










■V 

1 

C .0 

o.c 










6 

1 

0.0 

c.o 










t> 

1 

0.0 

c.o 











AT 

SIMULATION 

TIME, T = O.o 

****** 

w 

****** 

* * * * * 

****** 

* * * * 

* 

* * * 


THE 

DELTAS (Cw'NrfCL SYSTtM VARIAbLtSI ARE 











{ 1 > 

(?) ( 3 ) 

( A) 


( 5) 

( fc ) 






T 1 

1 

c.o 

0 .0 0 .0 

0.0 


0.0 

0.0 






VJ1 

AT 

SIMULATION 

TIME , T = C.C 

****** 

* 

****** 

* * * * * 

****** 

* * * * 

* 

* * * 


The 

CFLTA 

TIME DERIVATIVES ARE 












( 11 

(?) (3) 

( A) 


( S) 

( 6) 






i 

1 

4.V97G+00 1.33Su 

-02 5.01AD+OO 

1 .b63L— C? 

5.CU8L +00 








8 SW 


FOR 

1 

FOR 

1 

FOR 

1 

ITS 


AT 

»UDY 


SIMULATION TIKfc, T 


1 HI 
( 1 1 
0.0 
THt 
( l) 
0.0 
ITS 
C 1 t 

1 0.0 

CONTRIBUTION 


1 

BODY 


i 

e oo y 


VELOCITIES 
( 21 
0.0 

CORRESPONDING 
( 2 1 
0.0 

CONTRIBUTION TO 
( 2 ) 

0.0 

TO TOTAL KINtTIC 


= 0.0 

Akf 

< 3) 

0.0 

MOMENTA 
( 3 1 


0.0 
TLTAL 
( 31 
0.0 


< 4) 

< 5) 

C 6) 

G.O 

0.0 

0.0 

( 4) 

C 51 

( 6) 

0.0 

0.0 

0.0 


ARE 


angular ANL 
l 4) 
0.0 


linear momentum is 


< 51 

0.0 


AND POTENTIAL ENERGI'S IS 


< 6 ) 

0.0 


0.0 


0.0 


FOR 

l 

I 

I 

FOR 

1 

1 

1 

FOR 

1 

ITS 

FOR 

I 

1 


AT SIMULATION TIME, T = 0.0 
BODY ? THE VELOCITIES ARE 
I 11 < 

o .0 o .0 0 .0 

0.0 0.0 0.0 


I 

1 1 
21 
BUOY 


****** 

1 4 > 

0.0 

0 .u 


* * 


*************** , **’ ,, ** 


l 

II 

21 

BODY 


MOMENTA 
< 3 1 

f . SCAD *00 

o.o 


l. 27 BD *02 

THE C 0 R 6 E SPONGING 
(I) < 2 ) 

P . 3 060*00 b. 3 GfcO*OG 

0.0 0.0 

F . 3060+00 

ITS CUNTR IE>UT 1 UN TL 
( 1 ) C 21 

1 8 . 3130*00 8 . 303 D* 0 G 

CONTRIBUTION TO TOTAL KINtTIC 
BODY 2 THE' ELASTIC DEFLECTIONS ARt 
( 1 ) ( 21 (51 

1 0.0 O.o 0.0 

II 0.0 O.o 


ARE 


I 

0.0 

0.0 


C 51 

0.0 

0.0 


( 51 
o.c 
0.0 


C 81 
0.0 
0.0 


< 8 ) 
o.o 
0.0 


( 71 

0.0 

0 .0 


( 71 

0 .0 

G.O 


TOTAL ANGULAR AND LINEAR MOMENTUM IS 
| 3 ) CM ( 5 ) 

8 . 3020*00 0.0 0.0 

AND POTENTIAL ENERGIES IS 


( t) 

0.0 

1.591553520 + < 3 


( A ) 

0.0 


( SI 

0 .0 


6 ) 

,0 


0.0 

< 1 ) 
O.o 


( B) 
0.0 
0.0 


( B) 
0.0 
0.0 


t 6 1 
0.0 


* * * 

( V) 

o.c 

1 . 27 ED+G 2 


I 9) 

0.0 

E . 30 < D*GO 


( 9 ) 

0.0 


IIOI 

0.0 

1 . 2760*02 


C 10 ) 

O.C 

8 . 3060*00 


( 10 ) 

0.0 


AT SIMULATION TIME » T = 0.0 * ’ 

THE TOTAL ANGULAR MOMENTA VECTOR IS 

Cl) ( 2 ) 1 31 

I 1 8.3110*00 8.3030*00 8.3020*00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(II C 2 ) ( 5 ) 

1 1 0.0 0.0 O.c 


********** 1 t * 


* * 


****♦♦*•* 


THE TOTAL ANGULAV MOMENTUM 
THE TOTAL LINEAR MOMENTUM 
THE TOTAL KINETIC ENERGY 
THE TOTAL POTENTIAL FNERGY 
THE TOTAL ENERGY (T ♦ V) 


1.436589440+01 

0.0 

1 . 591453520*03 

0.0 

1 . 591953520*03 


( 


( 


c 



RUN NO. D EMC 4 


DATE 02/26/75 
RUN BY CARL BOPLEY 


PAGE NC 


A3 


ATS— F SINGLE FLEXIBLE iOLY USING GZ OMt TRY MODE S * 3 IMBEDDED MOMENTUM VRHE CURRENT TIME * 21. 10. OB 

ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE, USE MSMOOL THE CPU TIMER = 2.6124E+62 



AT 

SIMULATION 

TIME, 1 = ?. 

OGOGD-HjG* * 

*********** 

***** 

****** 

***** 

• * * 


THE 

STATF 

Vt C TOR Y = 











( 1) 

( 2 ) 

( 3) 

(A) (SI 

( 6) 

( 71 

( 8) 

I 91 

(10) 

1 

1 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

-3 -A LID— 06 

-5-128D-OE 

— 6.226D— Ofa 

-1.097D-U5 

I 

11 

6 . 5 5e<D-06 

-2.753D-0B 

1.0650—07 

-2.1280-07 -9.7440-07 

-3.4260-07 

1.0960-06 

3.3600-07 

2.2 860-06 

7. 4690-08 

I 

21 

t.30AC~OR 

-7.469C.~0E 

6.3040-08 

2.E5OD-08 1.262L+02 

1.2830*02 

1.283D+02 

-2.873D-09 

3.655D-09 

-5.553D-08 

1 

31 

-1.05BD-07 

B.25 iP— 08 

1.0 sal-07 

-1.162D-07 —3 .0670—09 

4.843D-09 

3.0670-09 

A-BA3D-09 

7.686D-09 

0-0 

1 

41 

0.0 

0-0 

0-0 

0-0 0.0 

I-A590— 03 

1.957D-03 

1.G86D— 03 

-3.021D-02 

—1 -AAA 0—0 7 

1 

51 

2.4350+01 

5.835E — 02 

6.7760-01 

2.A91D-02 B. 9480-01 

3. 3300-02 

8.9810-01 






AT 

SIMULATION TIME, T = 2. 

00000+00* * 

* * * * * 

****** 

*********** 

******** 

THE 

l 

STATE 

1 

VECTOR TIME 
( l) 

0-0 

DERIVATIVE 
( 2) 

0-0 

YCT = 

( 31 

0.0 

( A) 
0.0 

( 51 
0.0 

( 6) 
0.0 

( 7) 

5. 0170 -06 

I a) (9) do) 

2 .7540-06 — 3-515C— 06 -V .4200-06 

I 

11 

—1 -0530—0* 

3. 53 AD-06 

8. 176D-06 

-7. 6 550-06 

-2 .5590-06 

1.4630-05 —3 -063 D— 06 

-1.4590-05 1.281D-G5 -6. 7120-07 

1 

21 

— 2 -0570— Oo 

6.7120-07 

—2 .057Z>— 06 

—2. S3 70-06 

-5 .0150-06 

-2.7500-06 

3 .5210-06 

W0S5D-07 —2. 1280— 07 -4.744D-07 

1 

31 

-3.6261— 0 7 

1 .0960—06 

3.360C-07 

2 . 286D— 06 

7 .4-690—08 

6.3040-08 -7.4690-06 

6.3 04 0—08 2.8500-08 0.0 

L 

A I 

0.0 

0.0 

0.0 

0.0 

0.0 

-3.4060-06 —5- 1510-06 

-8.2190-06 — 1.098D— 05 6.544D-06 

1 

SI 

3.466C-0 9 

2.470C-U2 

2 .0320+00 

L. 10A-C-O2 

2. 2780+ 00 

1.4E0D-02 

2-2 65D+00 




AT 

SIMULATION 

TIME, T = 2.00000+00* ******************************* 

THE 

BETAS 

(EULER ANGLES, POSITION COORDINATE S ) ARE 



( 1) 

( 2) 

L 

1 

0.0 

1.A5 9D-03 

2 

1 

0.0 

i. 9570-03 

3 

1 

0.0 

1.G86D-03 

A 

l 

0.0 

—3.02 1C— 02 

5 

1 

0.0 

— 1. AAAO-02 

6 

1 

0-0 

2.A35D+01 


AT SIMULATION TIME, T * 2.000GD+00* ******************************* 
THE BETA TIME DERIVATIVES ARE 




t 1) 

( 2) 





l 

1 

0.0 

—3 -A06D — 06 





2 

1 

0.0 

—5-13 ID— 06 





3 

1 

0.0 

—6.2190—06 





4 

1 

0.0 

-1.098D— 05 





5 

1 

0.0 

6.S44D— 06 





6 

1 

0.0 

3.449C-09 






AT 

SIMULATION 

TIMF, T = 2.0000D+00* * 

***** 


* 

****************** 

the 

DELTAS (CONTROL SYSTEM VARIABLES) ARE 







( n 

(2) ( 3 ) 

( 4 ) 

( 51 

( 

6) 

1 

1 

5.8350-02 

8. 77 80— 01 2.491D— 02 

8.9480-01 

3.3300-02 

8 

.9810-01 


AT 

SIMULATION 

TIME, T = 2.00000+00* * 


****** 

* 

****************** 

the 

DELTA 

TIME DERIVATIVES ARE 







( 1) 

(2) (3) 

C 4) 

( 5) 

( 

6) 

1 

l 

2. 4700 -02 

2. 0320+00 1.1040-02 

2. 2780+00 

1 .4800-02 

2 

. 285D +00 


AT SIMULATION TIME, T - 2.00000*00* • *•.***************** 
FOR BODY 1 THE VELOCITIES ARE 

> ID I 21 I 31 ( AJ ( 51 I SI 

2 - 1 1 0*0 0*0 0.0 0.0 0.0 0.0 

o FOR BODY 1 THE CORRESPONDING MOMENTA ARE 

I 11 (21 (3) I 41 I 51 (SI 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 

FOR BODY 1 ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
I'Ll (2) (31 ( 4 » (51 (61 

l 1 0.0 0.0 0.0 0.0 0.0 0.0 

ITS CONTRIBUTION TO TOTAL K1N( TIC AND POTENTIAL ENERGIES IS 0.0 G.O 


AT SIMULATION TIME* T = 2.00000*00* * ****************************** 

FOR BODY 2 THE VELOCITIES ARE 

in (2) ( 31 I A 1 1 51 (6) (71 (81 (9) 1101 

l 1 —3 .A I ID— Ob -5.128C-06 -6.226C-06 -1.0970-05 6.5560-06 -?.75eD-08 1.085D-07 -2.1260-07 -9. 7440-07 -3.426D-07 

1 11 L.096C-06 3.360D— 07 2.2880-06 7.A69D-08 6. 3040-08 -7. *>690-08 6.3040-08 2.850D-C8 1. 2830*02 1 .2830+02 

1 21 1.2630*02 

FOR BODY 2 THE CORRESPONDING MOMENTA ARE 

(I) (2) 131 (6) (51 (61 (7) (61 (VI (10) 

l 1 8.3060*00 8.3060*00 8.3060*00 4.395D-17 -5.732D-I6 -2.666D-17 1.992D-04 -3.1300-04 i*40C»C-G3 5.581L-03 

l 11 -i. 7180-02 -5.6030-03 -<.1460-03 -4.086D-06 -6.5110-06 4. 0860-06 -6.5110-06 -6.9850-04 8.33VL**0C 8.3370*00 

1 21 8.3390*00 

FOR BODY 2 ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 

(I) (2) (31 (A) (5) (6) 

1 I 8.3130*00 8.3030*00 8.3020*00 4.4520-17 -5 .7310-16 -2.758D-I7 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 1.6044565 1D*03 2. 12 57V 197D-09 

FOR BODY 2 THE ELASTIC DEFLECTIONS ARt 

(1) (2) (3) (4) (5) (6) (7) (8) (V) (10) 

1 1 -2.8730-09 3.655D-09 -5.553D-08 -1.058D-07 8.251C-08 1.0540-07 -1. 1620-07 -3.067D-09 4.843D-09 3.0670-09 

1 11 4. 8430-09 7.6860-09 


AT SIMULATION TIME, T = 2.00000*00* ******************************* 
THE TOTAL ANGULAR MOMENTUM VECTOR TS 

(1) (2) ( 3) , 

l 1 8.3130*00 8.3030*00 8.3020*00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

( 1 1 (?) ( 3 1 

l 1 4.4520-17 —5.73 1C— 16 -2.7580-17 

THE TOTAL ANGULAR MOMENTUM = 1.438589440*01 

THE TOTAL LINEAR MOMENTUM = 5 . 75465 350C -16 

THE TOTAL KINETIC ENERGY = 1.604456510*03 

THE TOTAL POTENTIAL ENERGY = 2. 12579 I97L-09 

THE TOTAL ENERGY (T ♦ V) - 1.604456510*03 


CPU TIMt/STEP CPU TIME/REAL TIME 
I . 5370E *00 I.2296E*02 




»o*o 





0.0 0.? o.t OB OB 10 I.? l.H 1.6 i 0 

1 1 >-c 

ATS-r ANGULAR VELOCITY VECTOR 



ATS-F TRANSLATIONAL VELOCITY VECTOR 

NAS5-U996 — GSFC DEMONSTRATION PUN NO. H . ATS-F CONTROLLED SPACECRAFT 
OEMO *♦ 02/96/75 CARL DOOLEY 

Figure A-4 Graphical Results, Demonstration Problem 4 (Sheet 1 of 5) 


A- 161 



ktaoot 





MOCNTUM H-ECL 4, ANGULAR RATE 



REFLECTOR HINGE angle RATES 

NASS- 1 1 996 — G5FC DEMONSTRATION RUN NO. H, ATS-F CONTROLLED SPACECRAFT 
OEMO 4 05/56/75 CARL BOOLEY 

Figure A-4 Graphical Results > Demonstration Problem 4 (Sheet 2 of 5) 
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IX HOST SLOSH. HINGE ANGLE PATES 



-X MOST SLOSH, HINGE ANGLE RATES 

NASS- 1 1996 — GSfC DEMONSTRATION RUN NO. H. ATS-F CONTROLLED SPACECRAFT 
Of MO V 02/?6/7S CARL BOOLEY 

Figure A-4 Graphical Results , Demonstration Problem 4 (Sheet 4 of S) 




A- 164 




CNCftGT 


z 

5 



TOTAL ANGULAR AND LITCAR rOCNTUM 



KINETIC, POTENTIAL as® TOTAL ENERGY I T ♦ VI 
NAS5- 1 1996 — GSTC ODONS7RATION RUN NO. »♦, ATS-F CONTROLLED SPACECRAFT 
DEMO ^ 02/P6/T5 CARL 900LEY 

Figure A-4 Graphical Results , Demonstration Problem 4 (Sheet 5 of S) 
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Demonstration Problem 5 
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SUBROUTINE CUNTRl . 

IMPLICIT REAL** (A-M*0-Z> 

C 

COMMON /0HBSHO/ 

* BH<6* 10 * 1 1 ) ,BS ( &♦ 18, 15) *R0L (3*3* 6),D0L<J« 6) 

COMMON /COMPAR/ 

* CNTDTA(IOO) 

COMMON /LPStZE/ NX*N7 *nDl t A*NXSS»nGTU»NUQ*NY 2»N02 
COMMON /SPtClF/ 

* BETAH <6* 6) » BE TAMO (6* 6)*AM0<< ? » 5) *RH ( 3 1 4 y 39 ) ,RS (3* 3, 30 ) « 

* OH (3*351 * OS ( 3 » 30 J , I mO ( 3 » 5)»NM0V*(6, b) » IFTSrlW ( lb) * 

* N8*Nn, nSPT*NOFMO, NOELTA, IT0P0L<2, 6),1RGFL*1 6).IHOATa(7, 6). 

* LOCO(XA) ,L£NU(1*> ,NU*NBETA*NLAM»NEQ 

COMMON /TIMERS/ 

* STAMTT*0£LTAT*T*fcNOT*TMST 

common /vector/ 

* Y(2bd> »Y0T1250> 

ccccccc this common is transfer between conthl and shaftt onl* - — 
COMMON /wheel / 

* ClM(*> 
c 

DIMENSION to ( 6) ,TQD<6> *RnOO) ,THAOw<3> 

OmTA ICTA/O/f RHO / 0*00, O.DO* 0.00 / 

OATA T1*T2,T3,T*»D THE/ 

* ,200* 1.200* ,TOU» 1.700, 1.0A71VT5500 / 

ALlHCUtV) » 0MAA1 <-V*0MlNl (U,V>) 

c 

cccccccccc 

cccccccccc 

CCC l«t FOLLOWING STATEMENTS must always he in contrl*, 

'nolTA = NOElTA 
NASS * 3 
NOTq - 3 

IF < NOELTA .EQ, 0) RETURN 

ccccccccccc ccc 

CCCC-- — NOTE— 1 HIS SUBROUTINE must FSTABLlSH N0LTA»NXSS AnO NBTQ 

CCCCCCCCCCC 

C 

CCCC ESTABLISH THE O/OT (DELTAS* 

c 

LuEL ■ L0CU(2*NB*2) - I 
ICT* « ICT* ♦ l 
IA ■ ( ICT*-1 ) /A 
1 AA * ( ICTA-2) /A 
IF LAG ■ IA - I AA 
OU 6 I«l*3 
6 TmAOW(I) ■ Y(6*-I) 

UO 6 1*1*6 

s Turn ■ y<loel*i> 

c 


0 9601 
U 9642 
0 964J 
0 964A 

t 963 S 
U 9646 

96 964 ( 
U 9640 
0 964V 

16 96*U 

17 96*1 

ltf 96*2 

19 96*4 

9 96** 
U 96*S 
0 96*6 

2U 96 * ( 
u 96*6 
U 96*9 
9 9669 
U 96S1 
9 9662 
9 9664 
0 9664 

9 9666 
9 9660 
0 96S7 
9 96So 
9 966V 
9 9669 

9 9661 
9 9662 
9 9664 
U 966* 
0 9666 
9 9666 
0 9667 
9 9666 
9 966V 

o 96 ro 
9 96 n 
9 96/2 
9 96/4 
0 96f* 
9 96/6 
9 9676 
U 9o 7 7 
9 96 76 
9 96 79 
0 9669 




n n r> r> 


C WHEEL 1 l ROLL iNtHfU '.tMFF L CONThOl TURUUfc) 

C OEF'lNt OlFFtwFNl 1*L FOLIATIONS F UN ROLL CUNTHUL LOOP 

C 

wi * b7.29b8U0*nOL {.f*t ♦ 1 ) /Rl>L ( J« 3» i > 
ob = ALl M < TQ(b) *29.001 
02 » if. 1/00*01 - US 
UJ = ALl"U.U)U*U2*l. 1700) 

lyU(b) * ( 1 .UU/68.UU ) * (-To IS > ♦ (9/i.lon) *uJ> 

Uo = ALI*<S*U3* 1 ,6«UUF 
ua = ALl" < To ( 6 ) * l .VUO ) 

1*- (IFLA6 ,F«. 0) 00 IU 32 
UO = 0A8Mu8) 

IF (UU.GT.l.UO) f»0 TO JU 
IF (UU.L* .O.SQO) GO 10 31 
u9 « HFlDdl 

60 TO lu 
Jo u* * utt/uu 

00 TO 10 

31 U9 = O.DU 

oU to 10 

32 u9 a WHO 11) 
nu TO 33 

1 o RHO ( 1 ) * uy 

33 CONI InUE 

lULMO) a (-TU(b) ♦ 2 . S JO* ( U6-IJ9 ) ) / .300 

1 boo hpm = Id; „o79s rao/sec 
6 I 'iC^*oZ * . u31 2b FT *LHb 

IF ( DABS ( 1 haOw 1 1 ) ) . U I • 1S/.079SOO) U9 = 0,00 
CLM ( 1 ) a *03l2SU0*U9 - 3.L— Ob*THAt.|w ( 1 ) 

C 

C WHEEL 2 (HilCh INfcHTl* WHFEI. CONTROL TOKuUt) 

C pEFlNt olFFtRFNTlAL F'JUAT T ONS In PITCh CUMULI. LOOP 

C 

01 a -br.<VSOnU*Rf>L(3*l*l>/*0l (3*3*1) 

Ob = ALI«ITG< 1 ) » 1S.AOO) 

02 = 2.1 /uo*Ul - US 

OJ a ALlHl .82L>0*U2* 1 • 1 /OU ) 

lyU(l) a (-TU(l) * U J* ( 7 / . M2D0 ) ) /SO .00 


oo 

a ALl«lb*U3*l,6Hr>o) 


Ob 

= ALI*IT012> »1.9lH'l 


IF 

( I F L AO. t 0.0) t*n TU 

1* 

UO 

= [)AB5»<U8> 


If 

(UU.G». 1-L)W> GO lO 

IS 

IF 

uiu.L * .u.ouu) go io 

16 

U* 

= KHIM2) 


GO 

(0 12 


09 

* U8/UO 


GO 

TO 12 



0 96«i 
0 9692 
0 96a J 
y 960* 

U 96ab 
0 9606 
0 966/ 

0 9666 
y 9609 
0 $69U 
0 9691 
0 9692 
y 96*3 
U 9b** 
u 969b 
u 96*0 
U 969 7 
y 969a 
u 9699 
0 970U 
J 9701 
y 97U2 
u 97o J 
0 970* 
u 9706 
U 97oa 
0 970 / 
U 970b 
o 9709 
o 971o 
u 9711 

U 9712 

o 9713 
0 971* 
0 97 IS 
0 9710 
0 971 / 
U 9710 
0 97 1 9 
u 97*0 
0 9 721 
o 9722 
u 'i 72 J 
y 9 72* 
0 972b 
u 9720 
0 972/ 
0 9 726 
0 9 It'* 
0 973u 


O' 

\£> 
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16 09 * 0.09 
60 10 12 
14 u* ■ hmd<c) 

(>o TO 13 

12 mho (2) ■ U9 

13 CONTINUE 

TOO (2) ■ <-Tu<2) ♦ 2.50U*(U6 - 09))/. 500 
IF t Li AUS < T HAOM ( 2 ) ) « fit « li>/. 079600) U9 * 0 

CLM<2) ■ .(1312600*09 - 
C 

C *HEEL 3 <YA« INEnTIA *HEEl CONTROL TORQUE) 

C OEFINt DIFFERENTIAL EQUATIONS FuW YA* CONTROL LOOP 

C 

01 ■ 57.2958O0*N0L<2*i»i)/H0L<2t2«l) 

02 « ALlM«tU,2.U0) 

ua * ALI*( T013) » 29.09) 

U3 ■ 2.1/U0*U2 - 06 

04 ■ AL I M < 1 .4/00*03 *1.1/09) 

To0(3) * U .00/00.00) * <-Tg < J) ♦ (9/1 .*7D0)*O4) 

Of » ALIN<6*04«1.6flnu> 

09 ■ ALI*CTQ(4) « 1 .90UJ 

IF < IFLAO.EU.O) go TO 20 
Ou * DA«S(U9) 

Ir CUU.OI .1.001 GO TO 21 
IF <UU.LT. 0.500) GO To 22 

010 » RhO ( 3 ) 

00 TO 16 

21 UlO » U9/O0 
UO TO 16 

22 UlO * O.uu 
60 TO 16 

20 OiO ■ RHU ( 3 ) 

60 TO 24 
10 hHU(3) * 010 
24 CONTINUE 

TU0<4) * <-TU<4) ♦ 2.500* <07 - U10H/.5DO 
IF (OA0SI THAUW(3) ) ,0T • 157.079SD0) OlU * O.uO 
CLM(3) ■ .031 25U0*U 1 0 - 5.0-05*THAOW (3) 

C 

00 34 1>1,g 

34 *UT (LDEL* I ) ■ TUO(I) 

ToT (LDEL* 7 ) ■ YUM 
S64 ■ CNfUTA (NUELTA*! ) 

064 ■ CNfUTA (nL»ELTA*2) 

CLH(4) «-(SK4*Y(LDEL*7) * OKA*rOT(LUEL*7l ) 

C 

YOT(LD£L*«) * 0.00 
YOT (L0EL*9) * 0.00 

IE TT.LT.Tl .OH. T,G>.T2) GO TO 50 
FLT m 3.141592600/(T2-T1) 


o 9731 
0 9732 
J 9733 
9 973*. 
U 9/36 
(I 973 p 
0 973 Y 
0 9730 
9 9 7 3 ■» 
9 97*C 
a 97*1 
U 97*2 
9 97*3 
y 97** 
9 97*6 
y 97*o 
U 97* f 
0 97*o 

0 97*9 

u 9760 
9 9761 
0 9/62 
9 9/63 
9 976* 
0 9 766 
y 9760 
0 9 76/ 
6 9760 
U 9769 
J 9709 
9 9/oi 
9 9 7o2 
9 9703 
y 97 o<* 
9 9706 
y 9760 
y 970 / 
9 9/00 

y 9709 
U 97 I li 
y 97/1 
U 97/2 
9 97/3 
9 97/4 
y 97/6 
y 97fo 
U 9420 
0 942/ 
U 942o 
0 9429 





AuUI « {UIhE/2.uO)*Fl1**?<*OCOS<FCT # (T-1 1)1 

YUf (LDEL*<*) = AUpT 
bU IF (T.LT.rj .OK. T.Ql.TA) HLTU«N 
► LT ■ 3. i**lb92bU0/ (T4-T J> 

AuUT a {DfHE/2»D0)*FCl**2 # UC'IS(FCT - < f “T J 1 1 
YUT<LUEL**1 » AUUT 

WtTU«N 

tNU 


U 9431/ 
0 9431 
J 9432 
0 9433 
0 943*» 
U 943b 

0 <*7( l 
o 97 fts 
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DEMO S CARL BOOLE Y 

ATS -F — b INTERCONNECTED BODIES, PRESCRIBED (RHEONUHlC) 
ACT I Vt COrJTwOLLtR, NONLINEAR TIME DOMAIN RESPONSE 
NASS-11V96 tiSFC DEMONSTRATION PROBLEM NUMBER 


relative hinGf mo i Ion* 


THIS DEMONSTRATION PROBLEM STNTm£SI?ES THE ATS-F SPACECRAF T AS A SYSTEM 
OF SIX INTERCONNECTED BODIES. ThE*E ARE F OUR ACTIVE MOMENTUM WHEELS 
(ONE REPRESENTS HFFlECToH UYNAmICS FOR HIGHER OHOt.R STRUCTURAL RESPONSE 
MHiLE the other three abe useo for control torques. 


FOR T 1 Me bETREt* 0.? AND 1*2 SECONDS* PaNEL NO. 1 (BOOT 3) IS ROVED 
THROUGH 60-uEG. 

FOR TIRE BETWEEN O.T ANO 1.7 SECONOS. PANEL NO. d (BODY A» IS ROVED 
THROUGH 60-UEG. 

FOR Tnt HHE0N0H1C HINGE MOTION, T #0 CONTROL VARIABLES AHE EMPLOYED. 

THET ARE RELATIVE VELOCITIES ULPHA*UOTS) THAT ARE OBTAINED BY INTEGRATING 
PRESCRIBED ACCELERATIONS, { ALRhA*UOII8LE*DO T S > , SEE CONTROL SUBROUTINE, 

THE PH0OLKM STARTS WITH A SLIGHT INITIAL ATTITUDE ERROR ANU SIMULATES 


NON-LINEAR 

TIME 

DOMAIN 

RESPONSE* 



OOOOOOOuOO 







b 

b 

4 

A 

9 




ITOPOL 

£ 







1 

1 

l 

2 

3 

A 

5 

b 

2 

1 

0 

1 

1 

1 

1 

1 

QQOOOQUVUU 







IRGFLA 

i 

a 






OOOOOOOUOO 







iftsm* 

1 

A 






1 

1 

1 

1 

1 

i 



OOOOOOOUOO 







IHDATA 

7 

a 






1 

i 

1 

1 

1 

1 

1 

1 

£ 

1 

0 

0 

2 

2 

1 

1 

3 

1 

u 

0 

1 

1 

0 

0 

A 

1 

0 

0 

0 

0 

0 

0 

S 

1 

u 

1 

1 

I 

I 

l 

6 

1 

0 

1 

1 

1 

1 

l 

7 

1 

0 

I 

1 

i 

1 

I 

OOOOOOOUOO 







HETAH 

b 

a 






1 

1 

.001*626 





£ 

1 

.001*621 





J 

1 

. QoiO*A5 





A 

I 

- .030 107 





S 

1 

-.OiAASl 






( 


'P| 

II 


C 



A- 17 3 


( 


0 l 

24. Jb3 



OOOOOOUUUO 




BETAHU 6 

o 



OOOOUUOuOO 




IMO ' j 

4 



1 1 

1 2 

3 4 


2 l 

1 d 

3 3 


J l 

i 1 

1 1 


0 OOOUUu u 0 0 




AMO 2 

«* 



i 1 

127.70 

J27 , 7 M 

127. 70 

2 l 

♦ uob 

.00 b 

• Oob 

OOOOOOWuuO 




TmDAI A 1 

3 



1 1 

0. 

0.012b 

J • 

OOOOUOOuOU 




IPDATa 1 

J 



1 1 

20 1 

0 


oooououuou 




CNTDTA 1 

47 



i 10 

42008. 

280.01 


i 1 2 

0. 

o. 

0 . 

1 lb 

209680. 

207bhU. 

6 7 46.7 

1 IB 

0. 

a . 

7803b. 

1 21 

0. 

0. 

70030. 

1 24 

0. 

707.18 

707.10 

i dr 

0. 

787. 1A 

7b7 . lo 

1 Jo, 

u. 

0. 

o. 

1 33 

*4. 1 Ob 

94.37A 

b7. Up 

1 Jo 

0. 

0. 

212.67 

1 J* 

0. 

Oi 

212.67 

1 42 

0. 

10.023 

10.023 

l 4b 

0. 

10.023 

10.023 

OOOOOO JuOy 




GWAV11 1 ' 

4 



ooooououoo 




MASS 1 1 

4 



1 1 

oo.273 



OOOOOOOoOU 




lNEHAi 1 

o 



1 1 

Jt 13.7 

Jbb7 *3 

4/7.63 

1 A 

-0.0901 

32.729 

2.9104 

OOOOOUOUOU 




2 1 




0. 3 

.1410926S 

0. 


.0301* t 

,0l44bl 

12.800 


J 1 




0. 

0. 3. 

1 4 1 b *2ob 


.0301*7 

3.4Ji2 

1 3.4*7 






u * o . 

.ojuiw -3. au?? -13.A97 

5 i 

0. 0. 0. 

l,29t>9 ,0lA*51 a. jiao 

t> 1 

0. 0. 3.lAl592b5 

-i.«?j(s3 .uiahsi a,31au 

1 A 

0. 0. 0, 

U, 0. 0. 

2 i 

0. V* o. 

0. 0* 0. 

3 1 

0. 0* 0, 

0 ■ 0 • 0 a 

MASS 2 i * 

1 l 3. 5569 u. 0. 

OOOOOUUuOQ 

INEHA2 ' 1 6 

r 1 IUO.46 100,79 193. <*1 

OOOUUOUUUO 

2 A 

U« J.1A13926S 0. 

U. 0 « -1.J5C1 

♦ l 

U. 0. 0. 

0, 0. 0. 

MASS 3 A A 

l A 5.1SSJ 

OOOOQOUUOO 
INEHA3 1 6 

1 1 100,96 A0.0Q1 IAS. 07 

1 <» -A. 7669 .14296 -1,9592 

oooooouuoo 

3 " 1 

U. ' 0. 3.141S926S 

.36996 -15.609 -.070UOA 

MASS A 1 4 

l 1 3.1563 

OOOOUQUUOU 
1NEMAA 1 o 

1 1 166.96 AU.091 U5.07 

1 «♦ -A.T669 -.1A296 1.9592 

OOOOUOUUOU 
A " 1 

0 . 0 . 0 • 

-.36996 15.609 -.U7O06A 

MASS 5 1 A 


C 




sa-* 



1 i 1,100 

UOUOUOuuOU 
INEHA5 1 o 

1 l ,(•*! 56 ,7975H .7Y75a 

QOOOOOOuOO 

5 1 

0 « 0 • 0 * 

0 . 0 . -.oul 

HASS 61 6 

1 1 1.7061 

OOOOOOOUUO 
INLHA6 1 6 

1 l .7*756 ,7*7=.a . 79 7uo 

UOOOOOOUOO 

6 1 

0. 0. 3. 1415*265 

0. 0. 

NAS5-11W6 GSFC OFMO, NO. at PwtSCRTaEO (WHEOnOMIC) RELATIVE hlNGE MUTTON 
11 

16 1 

1 2 345670* 10 

12 0 4 

TIME OMEGAi BUOY-1 ANGULAP VELOLUt VECTOR 

1 5 b 7 

TIME U-V-w BUOY-1 BODY WEFENENCtU VELOCITY VECTOH 

1 6 * 10 

TIME ThEOO* MOMENTUM WhEEL l*2t A NO 3 ANGULAR PATES 

OOOOOUOuOU 
6 1 

1 11 , 12 13 16 16 16 17 

1 2 J 6 

TIME OMEGAc BOOY-2 ANGULAR VELOCITY VECTOR 

15 6 7 

TIME U-V-W dOOY-2 L I NEAP VELOCITY VECTOH 

OOOOOUOuOU 
13 1 

1 la 1 * 20 21 22 23 26 25 26 27 26 20 

1 2 J 6 

TIME 0MEGA3 dOQY-3 ANGULAH VELOCITY VECTOH 

15 6 7 

TIME U-V-W dOOY-3 LINEAH VELOCITY VECTOR 

i a v io 

time omega 6 body-6 angulah velocity vectoh 

1 11 12 13 

TIME U-V-w BOOY-6 LINEAR VELOCITY VECTOK 

OOOQOQOuOO 
13 * 1 

1 30 31 32 33 34 35 36 37 3d 3* 60 61 

12 3 6 

TIME 0MEGA5 600Y-5 ANGULAR VELOCITY VECTOR 


Reproduced from 
best available copy 




A-176 


1 

b j 6 

TIME 

U-V-A 

L 

i 6 i y 

TIME 

OmEGas 

1 

11 12 

TIME 

g-v-4 

ooooououuo 

13 

l 

1 

42 43 

1 

2 3 

TIME 

beta 

1 

5 6 

TIME 

XYZ-1 

1 

a * 

TIME 

beta 

1 

11 13 

time 

ALPHOT 

OOOQOOOUOO 

lb 

1 

1 

S4 5S 

1 

7 « 

TIME 

DELTA 

1 

9 10 

TIME 

OELTa 

1 

11 12 

TIME 

OELTA 

oooooooooo 

s 

1 

1 

7<* 7S 

1 

2 3 

TIME 

THEOU 

OOOOQOOUUO 

13 

1 

1 

106 10* 


10 


13 


UODV-S LINEAR VELOCITY VECTOR 
BODY-6 ANGULAR VELOCITY VECTOR 
BOOY-6 LINEAR VELOCITY VECTOR 


*4 

4 


4b 46 


47 


4 B 


4* 


SO 


Si 


S2 


S3 


10 


HlNflE-1 EULtH ANGLES 

r 

HlNGE-l INERTIAL XYZ POSITION 
J 

HlNGE-2 CuctR ANGLES 

rheonomicall* constrained HINGE anoLES 


S6 57 S« S9 b0 61 62 

roll channel control variables 
pitch channel control variables 

yaw CHANNtL CONTROL VARIABLES 


63 


b4 


bS 


bb 


b t 


lb 

4 


S3 


MOMENTUM WmEEL 1»2i ANU 3-- ANGUL.AR ACCELERATIONS 


12 3 4 

TIME 9ETAHUT mINGE-1 EUlER ANGLE RATES 

TIME 1 %YZ-Uf HlNGE-1 INEHTlAt PEFfc.Rt.NCEO VELUCITY VtCTOR 
1 6 * 10 

TIME BET AriUT HlNGE-2 EUlER ANGLE RATES 

0000OOU oOO 

l \ 120 121 122 123 12% 125 1 2o 127 12<s 12* Uo 131 132 133 

17 6 

roll-crannfl 


TIME OELTaUT 

1 * 10 

TIME DELTauT 

1 11 12 

TIME OELTaUT 

oouoooouuo 


PITCM-ChANNtL 
YAW CHANNEL 


0 

Vii, 


C ? 

ii 



Ar-177 


lb 1 

i ij<* 13b Ut> 137 1J« Ui 140 1*1 14<J 1*3 !*♦•* l**b 1^6 

1 tt 3 * 

Tint L4MBOM HlNGE-C | N T c. hCOMNE CT 1Un FOMCES 

i b 10 

Tike ToKUUc CONSThA],*! lOKOUES TU UMUSfc PANtLb lo OfcPLOY 

OOOOO OUuO o 
1J 1 

1 14 a 14* 1 bo 1S1 IbE lb3 lb4 t** 2b0 Ebl i b2 <=b3 

1 4 1 ^ 

TIME MOHE^fuM IOTAL ANGOLAN Am(T Ll^fcAH MOMENTUM 

i U U 13 

TIME EmEH^Y A I NE T I U « HoIEnTTAL AWU H»TA|_ t-NtHGY — T ♦ V 

O0OOUOOUUO 

S10* 


14/ 



A- 1 ?8 


RUN NO. OEMO 5 


DATE 02/27/75 
RUN BY CARL BOOLEY 


RACE NO 


I 


ATS-* — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONOMIC) RELATIVE HINGE CURRENT TINE * 20.39.44 

ACTIVE CONTROLLER# NONLINEAR TINE DOHA1N RESPONSE THE CPU TIRCR * 0.0 


NASS— 11996 GSFC DEHONSTRATION PROBLEN NUNBER 5. 


THIS DEHONSTRATION PROBLEN SYNTHESIZES THE ATS— F SPACECRAFT AS A SYSTEN 
OF SIX INTERCONNECTED BOOIES- THERE ARE FOUR ACTIVE HOMEN TUN WHEELS 
IONE REPRESENTS REFLECTOR DYNAMICS FOR HIGHER ORDER STRUCTURAL RESPONSE! 
WHILE THE OTHER THREE ARE USED FOR CONTROL TORQUES. 


FOR TINE BETWEEN 0.2 AND i-2 SECONDS# PANEL NO. I IBOOY 31 IS MOVED 
THROUGH 60— DEG. 

FOR TIME BETWEEN 0.7 AND 1.7 SECONOS, PANEL NO. 2 IBOOY 41 IS MOVEO 
THROUGH 60-0 EG. 

FOR THE RHEONOMIC HINGE MOTION, TWO CONTROL VARIABLES ARE EMPLOYED. 

THEY ARE RELATIVE VELOCITIES IALPHA9D0TS 1 THAT ARE OBTAINED BY INTEGRATING 
PRESCRIBED ACCELERATIONS, ( ALPHA*DOU8LE*OOTS 1 , SEE CONTROL SUBROUTINE. 

THE PROBLRM STARTS WITH A SLIGHT INITIAL ATTITUDE ERROR AND SIMULATES 
NON-LINEAR TIME DOMAIN RESPONSE. 


e 

\i 


c 


( 



DATE 02/27/75 
RUN BY CARL BOOLEY 



RUN NO. DEMO 5 


ATS-F — 6 INTERCONNECTED BODIES. PRESCRIBED CRHEONOMIC) RELATIVE HINGE 
ACTIVE CONTROLLER. NONLINEAR TIME DOMAIN RESPONSE 


SUMMARY OF DYNAMIC— S IHULATION— PROGRAM INPUT DATA * * 


ACTUAL 

SIZES 

MAXIMUM 

1 SIZES 

INTEGRATION DATA 


GRAVITY 

GRADIENT DATA 

NB 

X 

6 

NBMAX 

X 

6 

STARTT * 

0.0 

G1 

X 

0.0 

GAMA1 

MH 

X 

6 

NHMAX 

X 

6 

OELTAT * 

1.2500-02 

G2 

X 

0.0 

GAM A 2 

NSPT 

X 

4 

NSPMAX 

X 

13 

ENDT 

3.0000*00 

G3 

V 

0.0 

GAMA3 

NOFMO 

X 

4 

NMMMAX 

X 

5 



GMAG 

K 

0.0 

RCMAG 

NDELTA 

X 

9 

NMWBOD 

X 

4 







NU 

X 

40 

NMOBOO 

wt 

12 







NBETA 

X 

17 

KMU 

X 

22 







NLAM 

X 

21 

KY 

X 

250 







NEO 

X 

44 

KU 

* 

113 








THE TOPOLOGY ARRAY CITOPOLI FOR THIS CASE FOLLOWS 
( l> C 21 I 3) C *1 I 51 C 6) 
11 123*56 

21 01LL1I 


THE CONSTRAINT SPECIFICATIONS FOR THIS CASE FOLLOW 
( 1) C 21 I 3) ( 4) ( 5» t 61 
11 llllll 

21 002211 

31 001100 

41 0 00000 

SI 011111 

6 1 0 1 l 1 1 1 

71 011111 


THE SPECIFIED INITIAL HINGE ANGLES AND DISPLACEMENTS CBETAHl FOLLOW 

Cl) C 2) C 3) 14) C 5) <61 

1 1 1.46 3D— 03 0.0 0.0 0.0 0.0 0.0 

2 1 1. 9620—03 0.0 0.0 0.0 0.0 0.0 

3 1 1.0940-03 0.0 0.0 0.0 0.0 0.0 

4 1 - 3 . 0200-02 0.0 0.0 0.0 0.0 0.0 

5 i -1.4450-02 0-0 0.0 0.0 0.0 0.0 

6 1 2.4350+01 0.0 0.0 0.0 0-0 0.0 


THE SPECIFIED INITIAL HINGE -RATES (BETAHOI FOLLOW 

Cl) C 2) C 3) i 4) 

1 1 0.0 0.0 0.0 0.0 

? 1 0.0 0.0 0.0 0.0 

3 1 0.0 0.0 0.0 0.0 

4 1 0.0 0.0 0.0 0.0 



0.0 

o.o 


0.0 

o.o 


0.0 

0.0 


0.0 

0.0 


C 5) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


C 6 ) 
0.0 
0.0 
o.o 
0.0 
o.o 
o.o 


"•4 

X© 


PAGE NO 


2 



CURRENT TIME ■ 20.39.44 
THE CPU TIMER - 4.3667E-01 


MISC. OATA 

B 0.0 NOPRNT » 20 

B 0.0 NOPLOT B 1 

« 0.0 IFLNER * 0 

* 0.0 



MIN NO 


DEMO 5 


OATE 02/2 7/75 
RUN BY CARL BOOLEY 


RAGE NO 


9 


ATS-F — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONOMICl RELATIVE HINGE CURRENT TIME - 20.99.46 

ACTIVE CONTROLLER. NONLINEAR TINE DOMAIN RESPONSE THE CPU TIMER « 5.9999E-01 


the no. of ELASTIC MODES/BOOY ARRAY (XRGFLX) follows 
I n I 21 I 31 I 41 ( S) ( 61 
II 000000 


THE NO. OF P/Q HINGE P0INTS/B00Y ARRAY (NHP01I FOLLOWS 
I 11 « 21 I 91 ( 41 ( 5) « 61 
11 5 111 -11 


THE NO. OF SENSOR POINTS/BOOY ARRAY (NSP0I1 FOLLOWS 
(11 I 21 ( 91 ( 41 < 51 ( 61 
11 910000 


THE 


MON. WHEEL/ BOOY TABLE (NMOWl FOLLOWS 


( 11 


11 9 

2 1 9 

9 1 1 

4 1 2 

5 1 9 

6 1 O 


I 21 < 91 C 41 ( 5) 
10 0 0 

10 0 0 

4 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 


61 

O 

O 

0 

0 

0 

O 


THE STATE VECTOR LENGTH ARRAY (LENUl 
( II ( 2) ( 31 ( 41 
1 1 9 7 6 6 


FOLLOWS 
( 5) I 61 
6 6 


71 ( B) ( 91 (101 (111 (121 (191 (14} 
000000 17 9 


THE STATE VECTOR LOCATION ARRAY (L0CU1 FOLLOWS 

( II ( 21 ( 91 ( 4) ( 51 ( 61 < 71 ( 81 ( 91 (101 (111 (121 (191 (141 
l 1 l 10 17 29 29 95 41 41 41 41 41 41 41 58 


THE SPECIFIED SENSOR POINT/BOOY CORRELATION ARRAY (IFTSHW1 FOLLOWS 
( 11 ( 21 ( 91 ( 41 
11 1112 




C 


( 



DATE 02/2 7/75 
RUN BY CARL BOOLEY 


PACE NO 


4 


RUN NO. OEMO 5 


ATS-F — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONOM1C1 RELATIVE HINGE 
ACTIVE CONTROLLER, NONLINEAR TINE DOMAIN RESPONSE 


CURRENT TINE * 20.39.4fl 
THE CPU TIMER « 7.0000E-01 


THE POLIOWING DATA IS SPECIFIED NON. WHEEL INFORMATION (IF ANTI AND CONTROLLER INFORMATION 


THE SPECIFIED MOM. WHEEL CONTROL ARRAY (IMO) FOLLOWS 
(1) (2) ( 3) ( A) 

II 12 3 4 

2 1 12 3 3 

3 1 1111 


THE SPECIFIED MOH. WHEEL RATES AND INERTIAS (AMO I FOLLOW 
< 1> t 2! (31 (4) 

1 l 1.2780*02 1.2780*02 1.2 780*02 0.0 

2 l 4.5000—02 6.5000-02 6.5000-02 9.6700*01 


THE SPECIF IEO CONTROLLER INITIAL CONOITTONS AND CHARACTERISTICS FOLLOW 


(THE FIRST NOELTA ARE INITIAL CONTROLLER STATE VARIABLES* THERE ARE 38 ADDITIONAL CONTROL PARAMETERS! 




t 1) 

( 2) 

( 3) 

( 41 

C 5! 

( 6! 

( 7! 

( 8) 

C 91 

(10! 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.2890*04 

1 

11 

2.8800*02 

0.0 

0.0 

0.0 

2.0970*05 

2.0760*05 

6.7470*03 

0.0 

0.0 

7.8840*04 

1 

21 

0.0 

0.0 

7.8040*04 

0.0 

7.8720*02 

7.8720*02 

0.0 

7.872D*02 

7.8720*02 

0.0 

1 

31 

0.0 

0.0 

9.4110*01 

9.4380*01 

5.7120*01 

0.0 

0.0 

2.1270*02 

0.0 

0*0 

1 

*1 

2.1270*02 

0.0 

1.0020*01 

1.0020*01 

0.0 

1.0020*01 

1.0020*01 






AUK NO. OENO 5 


DATE 02/27/75 
AUK 87 CARL BOO LEV 


PAGE NO 


5 


T ATS-F — 6 INTERCONNECTED BOOIES* PRESCRIBED (AHEONONXC) RELATIVE HINGE CURRENT TINE * 20.39.49 

« ACTIVE CONTROLLER* NONLINEAR TINE DOMAIN RESPONSE THE CPU TIMER « 9.6333E-01 




SUMMARY OF 

INPUT DATA 

FOR BOOY 

1 WHICH IS 

RIGID. 


THE 

63(6 

INERTIA MATRIX 

is 





'* ° * 


( 11 

( 21 

( 3) 

( 41 

( 5) 

( 6) 

1 


3. 7140 ♦03 

5 -0960*00 

-3.2730*01 

0.0 

0.0 

0.0 

2 


5.096D*00 

3.5570*03 -2.9100*00 

0.0 

0.0 

0.0 

3 


-3.2730*01 

-2.9100*00 

4.7760*02 

0.0 

0.0 

0.0 

4 


0.0 

0.0 

0.0 

6.8210*01 

0.0 

0.0 

5 


0.0 

0.0 

0.0 

0.0 

6.8270*01 

0.0 

6 


0.0 

0.0 

0.0 

0.0 

0.0 

6.8270*01 


POR BODY i THE P-0 HINGE NO. ANO THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1*2*31* AND POSITION VECTOR COMPONENTS (4*5,61 THAT POSITION THE 
HINGE TRIAD WRT THE BODY TRIAD 
( 1) ( 2) 

11 2 1 

2 1 3 1 

3 1 4 1 

4 1 5 1 

5 1 6 1 




( 11 

( 21 

( 31 

( 41 

( 51 

( 6) 

1 

1 

0.0 

3.1420*00 

0.0 

3.0200-02 

1.4450-02 -1.2460*01 

2 

1 

0.0 

0.0 

3.1420*00 

3.020D-02 

3.4310*00 -1.3500*01 

3 

1 

0.0 

0.0 

0.0 

3.0200-02 

-3.4020*00 -1.3500*01 

4 

1 

0.0 

0.0 

0.0 

1.2970*00 

1.4450-02 

4.3140*00 

5 

1 

0.0 

0.0 

3.1420*00 

-1.2360*00 

I .4450-02 

4.3140*00 


FOR BODY l THE SENSOR POINT NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS MDLLOWEO BY AN ARRAY CONTAINING EULER ANGLES! 1*2*31* ANO POSITION VECTOR COMPONENTS 14,5,61 THAT POSITION THE 
SENSOR TRIAD WRT THE BODY TRIAD 
( 1) ( 2) 

11 11 
2 1 2 1 

3 1 3 1 

* 1> C 21 ( 31 (41 (51 (61 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 

2 1 0.0 0.0 0.0 0.0 0.0 0.0 

3 1 0.0 0.0 0.0 0.0 0.0 0.0 




CBl^Y 


RUN NO- DEMO 5 DATE 02/27/75 **GE NO- 

RUN BY CARL BOOLE Y 

A TS-F — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONOMIC) RELATIVE HINGE CURRENT TINE * 20.39.49 

ACTIVE CONTROLLER* NONLINEAR TINE DONA IN RESPONSE THE CPU TIHER * 1.2433E+O0 


SUMMARY OF INPUT DATA FOR BODY 2 WHICH IS RIGID. 


THE 6X6 INERTIA MATRIX 
C I) 


1.0050+02 

0.0 

0.0 

0-0 

0.0 

0.0 


IS 

I 2} 

0-0 

1.00BD+02 

0-0 

0.0 

0.0 

0.0 


I 31 
0.0 
0.0 

1.93*0+02 

0.0 

0.0 

0.0 


( *) 

0.0 

0.0 

0.0 

3.556D+00 

0.0 

0.0 


( 51 
0.0 
0.0 
0.0 
0.0 

3.556D+00 

0.0 


I 6) 

0.0 

0.0 

0.0 

0.0 

0.0 

3.5560+00 


FOR BODY 2 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOW EO BY AN ARRAY CONTAINING EULER ANGLES (1*2*3 1* AND POSITION VECTOR COMPONENTS (4*5*61 THAT POSITION THE 


HINGE TRIAD WRT THE 

BODY TRIAD 





< 1) ( 

2) 





11 2 

1 





( 1) 

( 21 

( 71 

( 41 

( 51 

( 6) 

1 1 0.0 

3.142D+00 

0.0 

0.0 

0.0 

-1.3520+00 


FOR BODY 2 THE SENSOR POINT NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING : «JLER ANGLES! 1*2*3 ) * AND POSITION VECTOR COMPONENTS (4*5*6) THAT POSITION THE 
SENSOR TRIAD WRT THE BODY TRIAO 
C 1) ( 21 

11 * 1 


(1) (2) 

1 1 0.0 0.0 


(3) (*) (5) (6) 

0.0 O.o 0.0 OjO 



A- 184 


RUN NO. DC NO 5 


DATE 02/2 7/75 
RUN BY CARL BOOLE Y 


RACE NO 


7 


ATS-f — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONONIC) RELATIVE MINCE CURRENT TINE * 20.39. SO 

ACTIVE CONTROLLER* NONLINEAR TINE DOMAIN RESPONSE THE CPU TIMER « i.3900E*00 


SUMMARY OF INPUT DATA FOR BODY 3 WHICH IS RIGID. 

THE 6X6 INERTIA MATRIX IS 

< I> (2) (3) (A) (5) 

1 I 1.6900*02 4.7690*00 -1.4300-01 0.0 0.0 

2 I 4.7690*00 4.0090*01 1.9 590*00 0.0 0.0 

3 I -1.4300-01 1.9590*00 1.4510*02 0.0 0.0 

* l 0.0 0.0 0.0 5.1550*00 0.0 

5 1 0.0 0.0 0.0 0.0 5.1550*00 

A 1 0.0 0.0 0.0 0.0 0.0 


FOR BODY 3 THE P-Q HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1*2*3), AND POSITION VECTOR COMPONENTS (4*5.6) THAT POSITION THE 
HINGE TRIAO WRT THE BODY TRIAD 
* 1 ) ( 2 ) 

11 3 1 

Cl) (2) (3) (4) (5) (6) 

1 1 0.0 0.0 3.1420*00 3.7000-01 -1 .5810*01 -7.0060-0 2 


( 6 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1550*00 




RUN NO. DEMO 5 


DATE 02/27/75 
RUN BY CARL 6001 EY 


RAGE NO 


a 


ATS— F — 6 INTERCONNECTED BODIES. PRESCRIBED (RMEONOMIC) RELATIVE HINGE 
ACTIVE CONTROLLER. NONLINEAR TIME DOHA IN RESPONSE 


CURRENT TIME * 20.39.50 
THE CPU TIMER * 1.4967E*OQ 




SUMMARY OF 

INPUT DATA 

FOR BODY 

4 WHICH IS 

RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

( J1 

( 4) 

( 5) 

( 6) 

l 

1 

1.6900*0? 

4.7690*00 

1.4300-01 

0.0 

0.0 

0.0 

2 

l 

4.7690*00 

4.0090*01 

-1.9 590*00 

0.0 

0.0 

0.0 

3 

1 

1.4300-01 - 

-1.9590*00 

1.4510*02 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

5.1550*00 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

5.1550*00 

o.o 

6 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

5.1550*00 


FOR BODY A THE P-Q HINGE NO. ANO THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1.2*3)* AND POSITION VECTOR COMPONENTS (4.5.6) THAT POSITION THE 
HINGE TRIAD MRT THE BODY TRIAD 

t n t 2) 

11 4 1 

Cl) (2) I 31 (4) (5) (6) 

I l 0.0 0.0 0.0 -3.7000-01 1.5610*01 -7.0080-02 


OO 

L/i 


A- 186 U4 


RUN NO. DEMO 5 


DATE 02/27/75 
RUN 87 CARL BOOLEY 


PAGE NO 


9 


ATS— F — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONOMIC1 RELATIVE HINGE CURRENT TIME * 20.39.50 

ACTIVE CONTROLLER, NONLINEAR TIME DOMAIN RESPONSE THE CPU TIMER ■ 1.606 7E+00 


SUMMARY OF INPUT DATA FOR BODY 5 WHICH IS RIGID. 


6X6 INERTIA MATRIX IS 


< 11 

< 21 

< 31 

< 61 

( 51 

f 61 

7.976D-0I 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.9760-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.9760-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l. 7080*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7060*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7080*00 


FOR BODY 5 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES 11,2*31, AND POSITION VECTOR COMPONENTS <6,5,61 THAT POSITION THE 
HINGE TRIAD WRT THE BODY TRIAD 
f 1) ( 2) 

II 5 1 

(1) <21 <31 <61 I 51 <61 

1 l ' 0.0 0.0 0.0 0.0 0.0 -1.000D-03 



c 


( 



RUN NO. DENO 5 


OATE 02/2 7/75 
RUN BY CARL BOOLEY 


PAGE NO 


10 


ats— f — 6 interconnected bodies* prescribed (rheonomio relative hinge current tine * 20 . 39,50 

ACTIVE CONTROLLER, NONLINEAR TINE DONA IN RESPONSE ™ E CWJ TINER * I.TIOOE+OO 


SUMMARY OF INPUT DATA FOR BODY 6 WHICH IS RIGID. 


THE 

1 

2 

3 

A 

5 

6 


6X6 INERTIA MATRIX 
( 1) 

1 7.9760-01 

l 0.0 

1 0.0 

1 0.0 

l 0.0 

l 0.0 


IS 

( 21 

0.0 

7.9760-01 

0.0 

0.0 

0.0 

0.0 


I 3) 

0.0 

0.0 

7.9760-01 

0.0 

0.0 

0.0 


C A I 
0.0 
0.0 
0.0 

1.7080+00 

0.0 

0.0 


( 51 
0.0 
0.0 
0.0 
0.0 

1.708D+00 

0.0 


( 61 
0.0 
0.0 
0.0 
0.0 
0.0 

1.7080+00 


FOR SOOY 6 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2 ,31 » AND POSITION VECTOR COMPONENTS (A, 5, 6) THAT POSITION THE 
HINGE TRIAD MRT THE BOOY TRIAD 
( II I 2) 

11 6 1 

f 11 (21 (31 (A) (5) C 61 

1 1 0.0 0.0 3.1A2D+O0 0.6 0.0 -1.0000-03 


THE FOLLOWING INTEGER ARRAY (IN0EP1 PRESCRIBES INDEPENDENT VARIABLES (11, ANO DEPENDENT VARIABLES (01 


I 11 ( 2) I 31 ( A1 ( 51 ( 61 ( 71 ( 81 ( 91 (lOl (111 (121 (131 (1AI (151 (161 (171 (18) (19) (201 


1 1 

1 21 

1 A l 

1 61 


00 



A-188 


RUN NO. OCMO 5 OATE 02/2T/T5 RACE NO. 11 

RUN BY CARL BODLEY 

ATS— E — 6 INTERCONNECTED BODIES* PRESCRIBED (RHEONONfC) RELATIVE HINGE CURRENT TINE ■ 20.39.55 

ACTIVE CONTROLLER* NONLINEAR TINE DORAIN RESPONSE ™ E CPU TINER * 4.1233E*00 


AT SINULATION TINE* T - 0.0 


THE 

STATE 

VECTOR Y « 











( 1) 

( 21 

( 3) 

(41 (5) 

< 6) 

I 7) 

< 8) 

( 9) 

(10) 

1 

1 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

1 .2780+02 

1.2780+02 

1.2780*02 

0.0 

L 

11 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

21 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

31 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l 

41 

1.4630-03 

1.9620-03 

1.0940-03 

-3.0200-02 -1.4450-02 

2.4350+01 

o.o 

0.0 

0.0 

0.0 

1 

51 

0.0 

0.0 

0.0 

0.0 o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

41 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 






AT 

SIMULATION TINE, T * 0, 

.0 * * 




>•**** 

* * * 


THE 

STATE 

VECTOR TIME 

DERIVATIVE 

YDT ■ 









t 1) 

( 2) 

( 3) 

( 4J (5) 

1 6) 

( 71 

( 8) 

( 9) 

(10) 

1 

1 

6.5880-07 

1.4400-06 

1 . 2940-05 

8.2510-07 -1.4070-06 

6. 8530-09 

-9.8290-02 

-9.8290-02 

-9.8310-02 

3.292D-07 

1 

11 

7.8810-07 

0.0 

-1.6520-05 

6.8800-06 -2.7100-08 

0.0 

6.5880-07 

1.4400-06 

-3.5670-06 

-6.5300-06 

1 

21 

9.1500-06 

1.3170-05 

6.3880-07 

1.4400-06 -1.4600-06 

2.4610-06 

7.2900-06 

-1.3230-05 

6.5880-07 

—1 .4670-08 

l 

31 

0.0 

6. 8490-06 

1.2540-05 

-1.8510-06 6.5880-07 

-1.4670-08 

0.0 

6.849D— 06 

- 2 . 0260-05 

1.7960-06 

l 

41 

0.0 

0 .0 

0.0 

o.o o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

L 

51 

0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

3.4130-02 

4.9970+00 

1.3950-02 

1 

61 

5.0140+00 

1.8630-02 

5.0080+00 

0.0 0.0 

0.0 






AT SIMULATION TIME, T * 0.0 


THE BETAS I EULER ANGLES, POSITION COORDINATES) ARE 




( 1) 

( 2 ) 

( 3) 

( 4) 

( 5) 

( 6) 




1 

1 

1.4630-03 

0.0 

0.0 

0.0 

0.0 

0.0 




2 

1 

1.9620-03 

0.0 

0.0 

0.0 

0.0 

0.0 




3 

l 

1.0940-03 

0.0 

0.0 

0.0 

0.0 

0.0 




4 

1 

-3.0200-02 

0.0 

0.0 

0.0 

0.0 

0.0 




5 

1 

-1.4450-02 

0.0 

0.0 

0.0 

0.0 

0.0 




6 

1 

2.435D+01 

0.0 

0.0 

0.0 

0.0 

0.0 





AT 

SINULATION 

TIME* T « 

• 

* 

o 

* 

o 


****** 


• * * * 4 


* * * * 

THE 

BETA TIME DERIVATIVES ARE 










( 1) 

( 2) 

( 3) 

( 4) 

( 5) 

( 6) 




1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




2 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




3 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




4 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




5 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 




6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 





AT 

SIMULATION 

TINE, T * 

0.0 * * 

1 * * * * * 

****** 

1 * * * * * 

* * * * 4 

****** 

* * * * 

THE 

OELTAS (CONTROL SYSTEM VARIABLES) ARE 









( L) 

( 2) 

( 3) 

( 4) 

l 5) 

( 6) 

( 7) 

t 8) 

( 9) 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


AT 

SIMULATION 

tine, t = 

0.0 * « 



!***«* 

* * * • i 

****** 

* * * * 

THE 

DELTA 

TINE DERIVATIVES ARE 










( 1) 

( 2) 

( 3) 

( 4) 

( 5) 

( 6) . 

( 7) 

( 8) 

( 9) 

1 

1 

3.4130-02 

4.9970*00 1.3950-02 

5.0140*00 

1.8630-02 

5.0080*00 

0.0 

0.0 

0.0 



C 
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AT SIMULATION TIME* T * 0.0 


FOR BODY l 

1 1 

FQR BOOT I 

i L 

FOR BODY 1 


THE VELOCITIES ARE 
(11 (21 (3) C 41 ( 51 (&l 

0.0 0.0 0.0 0.0 0.0 0.0 

THE CORRESPONDING MOMENTA ARE 

(11 (2) (31 (4) (51 (<»1 

8.3040*00 8.3040*00 8.3060*00 0.0 0.0 0.0 

ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
II (2) C 31 (41 (51 (61 


1 

a. 3130*00 B.303D*00 8.3020*00 0.0 


0.0 


( T1 

1.2760*02 
( 71 

6.3040*00 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 


0.0 

1.591953520*03 0.0 


( 8) 

1.2780*02 
( 8) 

8.3040*00 


( 9 ) 

1.2780*02 
( 91 

8.3060*00 


FOR 

1 

FOR 

1 

FOR 

1 

ITS 


AT 

BOOT 

1 

BOOT 

1 

BOOT 


SIMULATION TIME* T = 0.0 


THE VELOCITIES ARE 
( 11 (21 (31 

0.0 0.0 0.0 

THE CORRESPONDING MOMENTA ARE 
(11 (2! 13} 

0.0 0.0 0.0 

ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
(11 (21 (31 (41 (51 (61 

0.0 0.0 0.0 0.0 0.0 0.0 


( 41 

( 51 

( 61 

( 71 

0.0 

0.0 

0.0 

0.0 

( 41 

( 5) 

( 61 

( 71 

0.0 

0.0 

0.0 

0.0 


CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 


0.0 


0.0 



AT 

SIMULATION TIME* T * 0.0 


* * 

* * * * 

* * • * * 

• * • * # * 

FOR 

BOOT 

3 

THE 

VELOCITIES ARE 





( 61 




( 11 

( 21 

( 31 


( 41 

( 51 

1 

1 


0.0 

0.0 

0.0 


0.0 

0-0 

0.0 

FOR 

BOOT 

3 

THE 

CORRESPONDING MOMENTA 

ARE 



( 6} 




( 11 

( 21 

( 31 


( 41 

( 51 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

3 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 



( 11 

( 21 

( 31 


( 41 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

ITS 

CONTRIBUTION TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 

0.0 


AT 

SIMULATION TIME, T * O.C 

» 

* * 

♦ * • < 


* * * * * 

FOR 

BODY 

4 

THE 

VELOCITIES ARE 




( 51 

( 6) 


( 11 

( 2 ) 

( 31 


( 41 

1 

l 


0.0 

0.0 

0.0 


0.0 

0.0 

0*0 

FOR 

BODY 

4 

THE 

CORRESPONDING MOMENTA 

ARE 



I 6 ) 




( 11 

1 2 ) 

C 3) 


( 41 

( 51 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

OjO 

FOR 

BODY 

4 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 



( 1> 

( 21 

( 3) 


( 41 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

ITS 

CONTRIBUTION TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 

0.0 


AT 

SIMULATION TIME. T = 0.< 

5 

* « 

l * * • 4 


i * 6 * * * 

FOR 

BODY 

5 

THE 

VELOCITIES ARE 





( 6) 




( 11 

( 2 } 

( 31 


( 41 

( 5) 

1 

I 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BOOY 

5 

THE 

CORRESPONDING MOMENTA 

ARE 



( 61 




( 11 

( 21 

1 31 


( 4) 

( 51 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

5 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

linear momentum IS 




< 11 

( 21 

( 3} 


( 4) 

( 51 

( 61 


0.0 


0.0 



061 -V 


1 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ITS 

CONTRIBUTION TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 

0.0 


AT 

SIMULATION TIME, T • O.C 

> 


r • * 6 6 * 

• • m * < 

FOR 

BODY 

6 THE 

VELOCITIES ARE 







( 11 

( 21 

1 31 

( *1 

( 51 

( 61 

I 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

OJO 

FOR 

BODY 

6 THE 

CORRESPONDING MOMENTA 

ARE 





( 11 

( 21 

( 3) 

( *1 

( 5) 

( 61 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

FOR 

BODY 

6 ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 



( It 

( 2) 

( 31 

( *1 

( 5) 

( 61 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 


0.0 


0*0 


0.0 


AT SIMULATION TIME* T * 0.0 **♦****••*•*♦•**•**•******•**•*• 

THE INTERCONNECTION CONSTRAINT FORCES (LAMBDAS! ARE 

I LI 12) (31 C *1 I 51 (61 ( 7J (81 (91 

1 1 5.8750-05 2.6*60-05 9.6360-08 -1.1B9D-03 -7 . 663D-05 3.3660-05 -6.71T0-O5 6. 7910-05 1.1930-03 

I 11 1.2690-05 3.7580-05 -6.8180-05 5.0*00-07 1. 1700-05 2.1*10-05 -3.1610-06 -5.6010-07 -1.1700-05 

1 21 3.0690-06 


AT SIMULATION TIME, T • 0.0 * ’ 

THE TOTAL ANGULAR MOMENTUM VECTOR IS 

(1) (2) (3) 

1 1 8.3 130 -*-00 8.3030*00 8.3020*00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(II (21 (3) 

1 1 0.0 0.0 0.0 


THE TOTAL ANGULAR MOMENTUM * 
THE TOTAL LINEAR MOMENTUM * 
THE TOTAL KINETIC ENERGY » 
THE TOTAL POTENTIAL ENERGY • 
THE TOTAL ENERGY (T ♦ VI 


1.6385894*0*01 

0.0 

1.59195352D*-03 

0.0 

1-591953520*03 


( 


n't 

U< 



(101 

8. 9830-05 
3.6600-05 
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RUN NO. OEMO 5 DATE 02/27/75 PAGE NO. 25 

RUN BY CARL BOOLE Y 

ATS— F — 6 INTERCONNECTED 6001 ES, PRESCRIBED (RHEONOMIC) RELATIVE HINGE CURRENT TINE * 21.08.39 

ACTIVE CONTROLLER, NONLINEAR TINE DOMAIN RESPONSE THE CPU TIMER - 8.1012E+02 


AT SIMULATION TIME, T - 3.00000+00' 


THE STATE VECTOR Y « 




( 1) 

< 2) 

(3) (A) (5) 

( 6) 

( 7) 

( 8) 

( 9) 

(10) 

1 

1 

-8.8900-05 

-7.042D— 04 

-3.0220-03 1.3170-03 1.2880-03 

-2.2330-02 

1 .2880+02 

1. 2870+02 

1.268D+02 

1.3960-02 

1 

11 

-6.0790-04 

3.3590-03 

9.4540-03 -1.8780-02 -2.2310-02 

6.1170-04 

2.1440-0 2 

2.1720-03 

2.9080-03 

-2.4650-02 

l 

21 

1. 6430-02 

3.275D— 01 

-2.1620-02 — 2.948D— 03 9.3350-05 

1.8230-03 

-1 .7070-02 

3.311D— Ol 

-8.9100-05 

-8 .4150-04 

1 

31 

-3-3450-03 

-1.6780-03 

-2.2470-03 -2.1420-02 -8.9100-05 

-8.4150-04 

-3.3450-03 

-1.6770-03 

5.4090-03 

-2.3200-02 

l 

*1 

2. 2830-02 

2.71 ID— 03 

—8. 8250-03 -2.4440-02 -1.0070-01 

2.5960+01 

9. 8960-05 

-3.4530-06 

2.3500-03 

9.9770-01 

1 

51 

-6-7040-04 

1.008D+00 

-7.3460-04 -5.0600-07 2.2820-04 

5.0550-07 

2 .2020-04 

1.2080-01 

8.1580-01 

-1.3820-01 

1 

61 

-1.6830+00 

2.9570-01 

1.6970+00 -2.1170-04 -2.1530-02 

-2.1530-02 







AT 

SIMULATION TIME, T « 3. 

,00000+00* * 






THE 

STATE 

VECTOR TIME 

DERIVATIVE 

YOT * 








( 1) 

( 2) 

( 3) 

( 4) 

( 5) 

(6) (7) 

(8) (9) 

(10) 

1 

1 

-1.2870-03 

2.0680-03 

— 1.720D— 01 

-3.9880-03 

1 .5780-02 

-6.7210-03 3.8300-01 

3.7970-01 -4.0630-01 

1.8130-01 

1 

11 

8.3430-03 

6.8130-02 

-1.6 390-02 

-2. 5130-01 

-6.8030-03 

2.3950-02 -1.3740-03 

1.4550-01 6. 8240-02 

-5.1030-01 

1 

21 

-1.9420-02 

1.9910-02 

-1.1050-03 

— 1.444 D— 01 

7.5720-0 2 

5.6980-01 2.2240-02 

7.6200-02 -1.2870-03 

2.2090-03 

l 

31 

-2.2120-01 

7.3740-03 

-2 .0170-01 

— 9.422D-03 

-1.2870-03 

2.2090-03 -2.2120-01 

7.4700-03 2.3400-01 

—4 . 182D-03 

1 

41 

-9.5110-05 

-7.0340-04 

-3.0220—03 

1.2680-03 

1.7860-03 

-2.2300-02 -1.4050-02 

6.32 10-05 -6.38 ID— 03 

-2.153D-02 

1 

51 

5.1390-03 

-2.1530-02 

1.1090-03 

-1.3730-04 

-3.2260-04 

1.373D-04 —3 .2260-04 

3.1370-02 -1.6840+00 

-7.9830-02 

1 

61 

-3.3600-02 

1. 0540-01 

5.5080-03 

6.1170-04 

0.0 

0.0 




AT 

SIMULATION TIME, T * 3. 

,00000+00* 1 

k «E • * * • 





THE 

BETAS 

(EULER ANGLES, POSITION COORDINATES) ARE 







I 1) 

( 21 

( 3) 

( 4 V 

( 5) 

( 6) 



1 

l 

2.2830-02 

9.8960-05 

9.9770-01 

1.0080+00 

0.0 

0.0 



2 

1 

2.7110-03 

-3.4530-06 

0.0 

0.0 

-5.0600-07 

5.055D-O7 



3 

1 

-8.825D— 03 

2.3500-03 

— 6.704D— 04 

-7. 3460-04 

2.2820-04 

2.2820-04 



4 

1 

-2.4440-02 

0.0 

0.0 

0.0 

0.0 

0.0 



5 

1 

-1.0070-01 

0.0 

0.0 

0.0 

0.0 

0.0 



6 

1 

2.5960+01 

0.0 

0.0 

0.0 

0.0 

0.0 




AT 

SIMULATION TIME, T - 3, 

.00000+00* ' 

• ****« 





the 

BETA 

TIME DERIVATIVES ARE 









( 1) 

( 2) 

( 3) 

( 4) 

( 5) 

( 6) 



1 

1 

-9.51 ID— 05 

-1.4050-02 

-2. 1530-02 

-2.1530-02 

0.0 

0.0 



2 

1 

— 7.034 D— 04 

6.3210-05 

0.0 

0.0 

-i. 3730-04 

1.3730-04 



3 

1 

-3.0220-03 

— 6.381D-03 

5.1390-03 

l. 1090-03 

-3.2260-04 

-3.2260-04 



4 

1 

1. 2600-03 

0.0 

0.0 

0.0 

0.0 

0.0 



5 

1 

1.7860-03 

0.0 

0.0 

0.0 

0.0 

0.0 



6 

1 

-2.2300-02 

0.0 

0.0 

0.0 

0.0 

0.0 




AT SIMULATION TIME, T * 3.00000+00* A****************************** 

THE DELTAS (CONTROL SYSTEM VARIABLES) ARE 

t 1) (21 (3) (4) (5) (6) (7) ( 8) (9) 

1 1 1.2080-01 8.1580—01 -1.3020-01 -1.6830+00 2.9570-01 1.6970+00 -2 .1170-0 A -2.1530-02 -2.1530-02 

AT SIMULATION TIME, T * 3.00000+00* ******************************* 

THE DELTA TIME DERIVATIVES ARE 

Cl) (2) (3) (6) (5) (6) (7) (8) (9) 

l 1 3.1370-02 -1.68*0+00 -7.9830-02 -3.3600-02 1.05*0-01 5.508D-03 6. 1170-04 0.0 0.0 
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AT SIMULATION TINE, T « 3. OCOOO+OO* 


FOR 

BODY 

I 

THE VELOCITIES ARE 






Cl) <21 

( 3) 

( 

1 

1 


-8.8900-05 -7.0420-04 ■ 

-3.0 220-03 

1. 

FOR 

BOOY 

1 

THE CORRESPONDING MOMENTA ARE 





Cl) (2) 

< 3) 

( 

1 

1 


8.1380*00 5.8670*00 

6.8040*00 

a. 

FOR 

BOOY 

1 

ITS CONTRIBUTION TO 

total angular 




C i) (2) 

( 3) 

< 

1 

1 


5.1950*00 7.8490*00 

6.9180*00 

8.1 

ITS 

CONTRIBUTION to TOTAL KINETIC 

ANO POTENTIAL 


AT 

SIMULATION TIME, T = 3.00000*00* • 

* : 

FOR 

BOOY 

2 

THE VELOCITIES ARE 






Cl) <21 

C 3) 

< 

1 

1 


1.3960-02 -6.0790-04 

3.3590-03 

9. 

FOR 

BOOY 

2 

the corresponding momenta ARE 





Cl) (2) 

( 3) 

< 

1 

1 


1.4030*00 -6.1270-02 

7. 0870 -01 

3. 

FOR 

BOOY 

2 

ITS CONTRIBUTION TO 

TOTAL ANGULAR 




Cl) (2) 

< 3) 

( ■ 

l 

l 


2.3470*00 3.8370-01 

6.9900-01 

3.; 


15) l 6) C 7) 

1.2880-03 -2.2330-02 1.2880*02 

(5) (6) (7) 

8.7960-02 -1.5260*00 8.3720*00 

EAR MOMENTUM IS 
C 5| <61 

1.2190-01 —1.5220*00 
> IS 1.599878490*03 0.0 


< 5) 


( 51 


( 6) 


< 6 1 


( 7) 

6.1170-04 
< 7 } 

3.8390-01 


<51 (6) 

-.2650—02 -6.5320-02 -8.0920-02 

ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 1.278865840-02 0.0 


( 8) 

1.2870*02 
( 8) 

8.3630*00 


I 9| 

1.2680*02 
< 9) 

8.2420*00 


FOR BODY 3 

1 1 

FOR 800V 

1 1 

FOR BODY 


AT SIMULATION TINE, T * 3.00000*00* 


THE VELOCITIES ARE 

Cl) (2) < 3) < 41 

2.144D-02 2.1720-03 2.9080-03 -2.4650-02 

THE CORRESPONDING MOMENTA ARE 
CD < 2) < 3) ( 4) 

3.633D*00 1.9500-01 4.2310-01 -1.2710-01 

ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
CD C 21 (3) < 4) < 5> < 6) 

1.5390*01 7 .6260—01 1.0100*00 -1.1180-01 1.4460*00 8.7780-01 


< 5) 

1 . 6430-02 

< 5) 

8 .471D—02 


< 6) 

3.2750-01 
< 6 ) 

1.6880*00 


ITS CONTRIBUTION TO TOTAL KINETIC ANO POTENTIAL ENERGIES IS 


3.18523234D-01 0.0 


FOR 

BODY 

4 

1 

1 


FOR 

BOOY 

4 

1 

1 


FOR 

BOOY 

4 


********* * * * * * 


AT SIMULATION TIME* T = 3.00000*00* * 

THE VELOCITIES ARE 
<U < 2) 13) 

-2.1620-02 -2.9480-03 9.3350-05 

THE CORRESPONDING MOMENTA ARE 
Cl) < 2) <31 

-3.6670*00 -2.2150-01 1.6230-02 __ __ ... 

ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
CD C 2) < 3) (4) < 5| < 61 

-1.4510*01 -2.4180-01 -4.6790-01 -1.5600-03 -1.5100*00 8.0150-01 




I 4 J <51 

1.82 3D— 03 -1.7070-02 

< 4> <51 

9.3970-03 -8.7980-02 


( 6) 

3.3110-01 
< 6 ) 

1.7070*00 


* * * * #1 * * 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 3.233579630-01 0.0 


FOR 

1 

FOR 

1 

FOR 


AT SIMULATION TIME, T = 3.00000*00* ***** ************ 
BOOY 5 THE VELOCITIES ARE 

ll * < 2) (3) (4) (5) (6) 

1 -8.9100-05 -8.4150-04 -3.345D-03 -1.6780-03 -2.2470-03 -2.1420-02 

BOOY 5 THE CORRESPONDING MOMENTA ARE 

CD < 2) C 3) <41 <51 <61 

1 -7.1060-05 -6.7120-04 -2.6680-03 -2.8660-03 -3.8380-03 -3.6580-02 

BOOY 5 ITS CONTRIBUTION TO TOTAL ANGULAR AND LINEAR MOMENTUM IS 
*D C 2) <31 <4) (51 (61 




( 





C 6X “V 


( 


1 l 9.7230-02 -9 .*320-02 -7.09*0-03 -2.9990-03 -2.9770-03 -3. 6630-02 
ITS CONTRIBUTION TO TOTAL KINETIC ANO POTENTIAL ENERGIES IS 6.031362240-0* 0.0 


(51 ( 6 ) 

5.4090-03 -2.3200-02 


AT SIMULATION TINE. T * 3.00000*00* 

FOR BOOT 6 THE VELOCITIES ARE 

(I) (2) (31 I 41 

1 1 —0.9100—05 -8.4150-04 -3.3450-03 -1.6770-03 

FOR BOOT 6 THE CORRESPONDING MOMENTA ARE 

(II (21 ( 31 ( 6) 

1 1 -7.1060-05 -6.7110-04 -2.6680-03 -2.8640-03 

FOR BODY 6 ITS CONTRIBUTION TO TOTAL ANGULAR ANO LINEAR MOMENTUM IS 
(LI ( 2> (31 I 41 (51 (61 

I I -3.0100-01 -1.3740-01 -1.5880-02 -2.8920-03 1.0170-02 -3.9400-02 


( 51 ( 6) 

9.2390-03 -3.9630-02 


ITS CONTRIBUTION TO TOTAL KINETIC AMI POTENTIAL ENERGIES IS 


4.918081870-04 0.0 


THE 

1 

1 

1 


AT SIMULATION TIME. T * 3.00000*00* *••*******•> 
INTERCONNECTION CONSTRAINT FORCES (LAMBDAS I ARE 

(11 (21 (31 (4) (51 

1 6.0110-02 —0 .9240-01 2.5010-02 -2. 1220*00 -5.8140*00 

11 2.9330*00 -2.5430-01 3.3690-01 -6.8230-04 1.2690-02 

21 -7.1460-03 


(61 (71 

2.6270*00 -1.684D-02 
■3.445D— 01 -1.6090-02 


(8) (91 

1.7020-01 -7.1330*00 
1.4270-03 -1.2730-02 


AT SIMULATION TIME. T * 3.00000*00* 1 
THE TOTAL ANGULAR MOMENTUM VECTOR IS 

(1) (2) (3) 

1 l 8.2250*00 8.5720*00 8. 1370*00 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(II (21 (31 

1 1 -7.7750-07 -1.1050-06 1.5530-04 


THE TOTAL ANGULAR MOMENTUM * 
THE TOTAL LINEAR MOMENTUM - 
THE TOTAL KINETIC ENERGY * 
THE TOTAL POTENTIAL ENERGY « 
THE TOTAL ENERGY (T ♦ VI 


1.439875830*01 

1.553371070-04 

1.600534060*03 

5.869630760-02 

1.600592760*03 


CPU TIME/STEP 
3.5553E*0O 


CPU TIME/REAL TIME 
2.8443E*02 


(101 

-5.8760*00 

-3.9970-01 
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EOOY-3 ANGULAR VELOCITY VECTOR 
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eOOY-3 LINEAR VELOCITY VECTOR 

NAS5-I199S CSTC OEK). NO. 5, PRESCRIBED (R-EONCMIC) RELATIVE HINGE MOTION 
OEMO 5 02/27/75 CAR. BOOLEY 

Figure A-S Graphical Results , Demonstration Problem 5 (Sheet 3 of 8) 
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EOOY-M /JOCULAR VELOCITY VECTOR 
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EOOY-M LIJ&AR VELOCITY VECTOR 

NASS- 1 1 £ C3 CSTC DEMO. NO. 5, FTESCRIETO c fc-CC £11 1 C > RELATIVE HINGE MOTION 
OEMO 5 02/?7/75 CAFL OCCLEY 

Figure A-5 Graphical Results, Demonstration Problem 5 (Sheet 4 of 8) 
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EOOY-5 LINEAR VELOCITY VECTOR 

NA55-H996 GSTC DEMO. NO. 5, PEESCftlCEO <^0\WtCi RELATIVE HINGE MOTION 
OEMO 5 02/27/75 CARL BOOLE* 

Figure A- 5 Graphical Result's 3 Demonstration Problem 5 (Sheet 5 of 8) 
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E COY-6 Ah*CLL.A.rt VELOCITY VECTOR 



" TOY -6 LINZ A* VELOCITY VECTOR 

NAS5-MSE3 GSFC COO. NO. 5. Pf-iCCrtlEtO (£~C?*M1C> RELATIVE HINGE MOTION 
OEMO 5 02/W73 CARL KOLEY 

Figure A-5 Graphical Results > Demonstration Problem 5 (Sheet 6 of 8) 
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RK0NCM1CALLY CONSTRAINED MINCE ANCLES 
NASS- 1 1 996 GSTC OEMO. NO. 5, PTESCRIEEO (RCONOMIC) RELATIVE HINGE MOTION 
CEMO 5 02/27/75 CAR. BOOLEY 

Figure A-S Graphical Results 3 Demonstration Problem 5 (Sheet 7 of 8) 
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Demonstration Problem 6 
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subroutine contrl 

IMPLICIT HEAL*0 <A-H»0-2) 

C 

common /bmbsru/ 

* BM(<>.18tn ) ♦BS(6*1«*15) »90L(3»3t 6)*D0L(3* b) 

COMMON /CftNPAW/ 

* CNTUTAdOO) 

COMMON /LOSl^E/ NX*NT*NDL T 4*NXSS»N0TUtNJQ*NY2»ND2 
COMMON /SPtClF/ 

* BET AH (6* 6>»0ETAMO<6* 6).AMO(2t b> t RH (3 * J ♦ 30 > iRS < 3. 3 » 30 ) , 

* OH ( 3.3S) *05 ( 3 1 30 ) f I MO ( 3 « 5>.NMOW<6* 6) ♦ IFTSMW ( 15) » 

* NB*Nh. nSPT*nOFMO« NOEL TA. I TOPOL <2* b)»iRGFLX{ 6)*IH0 ATa(7i 6l» 

* L0CO< IA> »lEnU( 1*> *NU*NO£TA*NL A **N€Q 

COMMON /TIMtSS/ 

* STAHTT*OElTaT»T« tNOT • TMST 

COMMON /VECTOR/ 

* V (250 ) » TOT <2501 

ccccccc this common is transfer between contrl and shaftt only - — 

COMMON /WHEEL / 

* CLM(A) 

c 

DIMENSION TQ ( b > * TOO I 6) • WHO { 3 > * THAOW ( 3) 

OATA ICTA/0/* rhd / y.OO. 0,00* 0,00 / 

ALIM ( U * V ) = L)MAX1 (-V*UMIn1 (U«V) ) 

C 

cccccccccc 

cccccccccc 

CCC THE FOLLOWING STATEMENTS must ALWAYS be in COnTRL > « 

NOLTA = nuelta 
mass b 3 
NO TO = 3 

If <N0ELTA .EQ. 01 RETURN 
CCCCCCCCCCC CCC 

CCCC— — NOTE— THIS subroutine must establish nolta*nxss ano NBTq 
CCCCCCCCCCC 

c 

CCCC ESTABLISH the o/dt (oeltas * 

c 

LUEL * L0CU(2*Nd*2) - 1 
ICTa * ICfA ♦ i 
I A a <ICTa-1)/A 
IAA ■ ( ICTa- 2) /A 
If LAG * AM - IAA 
DO O 1*1,3 
6 rHAUW(I) * 0.0 0 
Oo 5 I * I * b 
S Tu(I) = Y<lOEl*I> 

C 

C WHEEL 1 (ROLL INERTIA WHEFL CONTROL TORQUE) 

C OEFINt DIFFERENTIAL EQUATIONS FOR ROLL CONTROL LOOP 


0 9200 
0 92*1 
0 92«2 

V 9203 
2 92BA 
0 92»b 

95 920b 
0 920? 

V 9200 

lb 9209 

W 9290 

10 9291 

19 9292 
0 929 J 
U 929A 
0 92*5 

20 929b 
0 92*7 
0 9290 
0 9299 
0 9300 
U 9301 
0 9302 
U 9309 
0 9300 
0 930 ! 
0 9300 
U 9309 
0 9310 
0 9311 
0 9312 
0 9313 
0 93 i A 
0 9315 
0 93lo 
0 931/ 
0 9310 
U 9319 
0 9320 
0 9321 
0 9322 
0 9323 
0 932a 
0 9325 

0 932 ( 
0 9320 
0 932* 
0 9330 
0 93J1 




o n n n nnoo 


(*\ 


Ol = b 7 . 29 b«OU*K 0 L ( 3 **» 1 1 /MU L < 3 « 3« A 1 
Od * ALl«(TQ<b) »29.f)0) 

U2 * 2.1 7 uu«ul - ub 

JJ * ALIMU.JinJ*U?»U1700) 

TuOlb) a U ,OU/t»fl.OO> * <-Tu 1*5) ♦ (9/ i . 1 00 ) *UJ> 

Utj * Al_I«lb*<J3* 1 .68UU > 

Oo a ALI*«TQ<6> »1.90U> 

IE (lFLAb ,tU. U) GO TU 32 
uo « uArti<ue) 
ir (uu.Gi.i.ua) go t u 30 
1C (vilUL I •U.bDO) RR to 31 
u* ■ who ( i > 

GO TO 10 

30 O'* a Jd/UO 
GO To lU 

31 O’* = O.Ovi 
jj ro io 

3d 09 a HHOd) 

»0 10 33 
10 KnU(l) * 09 
33 CONTINUE 

1 wO ( 6 ) = l-TU(b) ♦ 2.bl)0*<Ub-U9) )/.bUU 

ibUO KPM * 1 b 7 , y 7 Vb HAU/btC 
a 1 wCm*o/ * ,0312b FT*LHS 

IE (0AbS(THA04(l)) *G I • lS/.OTQbOO) O'* * 0.00 
U_M<1) * ,0312!»U0*u9 - b.U-Ob*THAO*lt l > 

4HEEL 2 (PITCH I Nfc. H T I A *Hr£L CONTHUL TOHOOE) 

OEFINt OIKFEPFNTIAL t ‘JUAT T ONS i N PITCH CO-9TKOL LOOP 

ui = — b7 • ^9SSf)y *ROl (0*1*1 )/H(JI. < 3 * J * i > 

Ub * ALIM(TOll) ♦lb.AuO) 

02 a 2,17UU*U1 - Ub 

03 * ALI^I ,8«IDU*U<?» 1*1700) 
t ou ( i ) * i-Tud) ♦ UJ*(//.tf£on> i /sy.oo 

oo * ALl"O*03*l.<S8UW) 

UO a AL I H i TO ( 2 ) »1 ,9UU) 

If ( I E L M> .tQ.OI GO TO i** 
oo a OAua(ue) 

If lOU*f»I. 1 • L>u > GO 10 ib 
if (UU.Ll .0,300) GO 10 18 
09 a NmD(2) 

OO TO 12 

lb 09 a ua/uu 

OO To Id 

lb 09 a o,l)U 

:► 10 1Z 



y 9332 
y 933 J 

0 93 3* 

U 933b 
u 933b 
u 93 37 
y 933a 
0 9339 
U 93*y 
u 93*1 
u 93*2 
0 93** J 
U 93** 

0 93** 

0 93*»o ' 
0 93*7 
u 93 **o 
y 93*9 

y 93»y 
o 93bl 
0 93b2 
0 93»3 
y 933A 
0 93bb 
0 93bb 
y 93b7 
y 9338 

y 93b9 
0 v3oy 
0 93b! 

y 9 382 
u 9303 
0 93°** 
0 93 b b 
U 93bb 
y 930 7 
y 9300 
0 9309 
0 93 7 J 
y 93 71 
y 9372 
y 9373 
0 9J7h 
J 9 3 7b 
0 937o 
y 9377 
y 93 7a 
0 93 79 

y 93»y 

y 9Jol 
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best available copy 




o r> o o 


14 t .r* ■ MH(J (2) 

uo in 13 

12 hhi>( 2 > » U9 

13 continue 

Ijl>< 2) * (-Tu<2) ♦ Z.buO*(Uo - 09) > S.6O0 
U (l)AllSUHAU«l<!)).tit. lbf.079bt>l» U9 * U 
CLM(2) a .0312bOQ*U9 - 5.L)-«S*THAn« <2J 

4HEEL 3 (Ya« I NfcKT 1 A -HEEL COnTH^L TOHUUt) 

OE.Fl.fL DIFFERENTIAL EQUATIONS FU* YA'V CONTROL LOOP 


C 


c 


c 


ijl * 57«Z9b8U0*H0L (2* 1* 1 ) /NOl (2*2* 1 1 
UZ « AL I M ( U 1 * 2 • UO ) 

JO ■ AL1MITQ(3> »2V.0U) 

U3 ■ 2.1700*02 - U6 

O'* - ALI*( 1.47uy#lj3*l. 1 To®) 

TuO(J) - U.U0/®8.U0>*<-Tt,i<3) ♦ (9/1.4700) *<J4» 

J7 * ALI* 15*U4» 1 .hdDO 1 
09 = ALI^U«l») *1.900) 

IF (IFLAJ.t0.y> GO TO 20 
Liu » 0A®b(09) 

II- ( UU • G I •1.001 GO To 21 
il- ( UU • L 1 • 0.5001 GO TO 22 
OUl * ftrtU<3> 

Go TO l® 

21 UiO ■ U9/OU 
GO TO 1® 

22 UlO * 0,00 
GO TO 18 

2U U10 ■ HHOI3) 

GO TO 2* 

1® HrlD<3) * O10 

24 continue 

TwCM4) * (-TU<4) ♦ 2 ,500* (U7 - 010)1/. 500 

If «DA8S< TnAOd(3j ) «GT . 157.079500) UlO * 0.00 
CLM4J) * .1>312GOO*U1U - 5.0-05«THAU* (31 

OO 3* 1-1*6 

34 YUTCLDEL*!) * 100(11 
TOT (LDEL* 7) * T ( 1 3) 

5K4 » CNTOTA (nOElTA*! 1 

OKA m CNtoTA (N0ELTA.2J 

CLM<41 «-(SK4*Y(L0FL*71 ♦ DK 4* YU T < LUt-L* 7 ) ) 

HE T URN 
ENO 

SOBHOUTINt EUAOO 
IMPLICIT HEAL*® (A-H*0-Z) 

COHHON /0HBSHU/ 


U 93*2 
0 9303 
u 93®** 

0 93®b 
0 93ot> 

0 93® 1 
0 9360 
0 9309 
tf 9390 
(I 9391 
0 9392 
0 9393 
U 939** 

0 939b 
0 9390 
u 939/ 

0 9390 
0 9399 
0 9400 
o 940 1 
0 940£ 
0 9403 
0 94 0 4 

0 9403 
0 94Uo 
O 940 / 
0 9406 
0 9409 
0 9410 
0 94 11 
0 9412 
0 94 1 3 
0 9414 
0 94 io 
0 94 1 o 
0 941 / 
0 94lf> 
0 9419 
U 9420 
0 9421 
0 94CC 
0 9423 
0 9424 
0 9420 
0 9430 
U 943/ 
0 9®3o 
0 9639 
w 9®4 0 
U 98-*l 



( 


c 


* 11 > .«s<b, lb, IS) ,OOL (3»3* 0 ».DOL(J* o> 

COMMON /DNAUA / 

* NAU* 

Common /maamum/ 

* NtiMA A * NHM A A t NSPM A A • NN MM A % « NMMUUO » NMQdOl) »KMll *KY * KU 

COMMON /SPtClf/ 

* BET AH ( 6 ♦ b) »HET Anu ( fet O ) • Amo ( £ ♦ 5) »OH « J* J« JO ) ( 3* 3i 30 ) « 

* UH *US<3*J0> ♦ 1-0(3* b)*N*OM(b, b> • If TS«# t lb) » 

* NH * nm » NhP T * NOT MO » N')K L T A « T T flPOC ( d * bl*lNO£LA( b ) ♦ I rit)A 1 A ( 7 • 6)« 

* LOCO ( 1 * > * LtNU < 1*) »No»Nb£TA»NL AM *NEO 

COMMON /VECTOW/ 

* y < at>u ) • yqt (2S0I 

N*UA * 6 

LOt I A * LOCU(i?*NB ♦ 1) - l 
V0T(NEU ♦ i) * TOTCLbETA ♦ t 1 

YOT(hltQ ♦ d) - TOTtLUtTA * rt) 

Yor<NIEU ♦ 31 ■ TOT (LOET A ♦ 9) 

YuT(MEU ♦ *1 ■ 

TuT(N£Q ♦ 5>) a -«0L M* 1 • 1> /*<>L <3* J* i > 
t uT ( I9£Q ♦ 6) * «0LU*1»1>/W0t |2*?*1> 

HlTUKn 

ENU 


d va*<; 

0 9a** 3 
0 98*4 
0 9043 
U 98*0 
0 9B*T 
lb 98*» 
1 l 9b** 
lb 9639 
19 9831 
0 983? 
2U *833 
u 983«* 
u 983b 


0 9804 
U 9803 



OENO 6 CA«t DOOLEY 

ATS*"F — 6 INTtnCONNECTEO DOOiES* LINEAR FREQUENCY UOmAIN RESPONSE* 
CONSTAMI SPEED (ZERO) MOMENTUM WHEELS* fQRWARO LOOP (PLANT) POLES 
THIS OEHONSTHAl ION PROBLEM SYNTHESIZES T«E ATS-F SPACECRAFT AS A SYsTEm 
OF SIX INTEhCONNECTEO RIGID BODIES. ThEwE ARE FOUR MOMtNTDM WHEELS. 

(ONE REPRESENTS REFLECTOR DYNAMICS for higher order structural RESPONSF) * 
WHILE The OTHER THREE* NORMALLY USED FOR CONTROL TOkuUES* ARE LOCKED. 


THE RUN is TO UUALIFY THE .LINEARIZATION ALUOhIThM And rfcCHNIuUt. AS *E| t AS 
TO DEMONSTRATE THAT PROGRAM K I Nt M m TTCS /DYNAMICS ACCURAfELY COUPLE N-BODlES 
ANO REPRODUCE SYSTEM VIBRATION RROPFRT 1 £S « 

OOOOOOOoOU 

6 6 A A 7 

I TOPOL 2 E 

1 l 1 2 3 *♦ 5 6 

2 l 0 1 1 1 1 I 

OOOOOOUUOO 

IRGFL* 1 6 

OQOOOOOuOO 
IFTSMW 1 * 

1 1 1 l 1 2 

OOOOOUUUOU 

IHOATA T b 

llilllll 

2 1 o o Q u 1 1 

3 1 V 0 1 1 0 0 

♦ 1 VOODOO 

S 1 0 l 1 1 1 1 

fr 1 u 1 1 1 1 1 

7 1 V I 1 I I 1 

OOOOOOUUOO 

BETAH t> b 

OOOOOOUUOO 
BETAHO 6 6 

OOOOOOUUOO 
I MO 3 A 

11 1 2 3 A 

2 1 12 3 3 

3 1 0 0 0 1 

OOOOUOOUOO 

AMO 2 A 

2 1 ,06b .065 • Ubb 96.70b 

OOOOOOUUOO 
TMOATA' 1 3 

1 i u. 0.012b 3 • 

OOOOOOUUOO 
IPDATA i 3 

1 1 2u 1 1 

OOOOUOUuOu 


c c 


( 
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CNTUU 1 4/ 

1 8 42d«fl. 0.0 

1 12 0. 0. 0. 

1 lb 2U968U. 2075SU. 6/46./ 

1 Id U/bt>0. 0. 78838. 

1 21 U/ 660 . 0. 7oajb. 

1 24 o. 707.18 JtT.lti 

1 id 7 o. 787.18 rar.id 

OOOUUUOUOU 
GrtAVlT 1 4 

OOOOUOOuQU 
HASS i 1 4 

1 1 00.2/3 

OOOOUUOdUU 
I NE h a 1 l o 

1 1 3/13.7 36S7.3 477.63 

1 4 -6.U9ol 32.729 2 « 9 1 U 4 

OOOOOUOuUo 

t l 

0. 3. 1413926b 0. 

.03019/ .Ol4#bi -IZ.boO 

3 1 

0* 0. 3.141 S*26b 

.03019/ 3.4312 -13.497 

4 I 

o . u • o . 

.03019/ -3.4022 -13.497 

b 1 

0 . 0 • 0 . 

1.29t>9 ,0144^1 4.J14U 

b 1 

0. 0. J.l4lb926b 

«1.23bb ,014461 4.3140 

1 1 

0. 0. 0. 

0 • 0 . 0 . 

2 1 

0. 0. 0. 

o. o. n. 

A i 

0 • 0 • 0 , 

0 . 0 . 0 , 

HASS 2 1 4 

i 1 3.66S9 0, 0. 

OOOOOUuuOO 
1NENA2 l » 

1 1 100.40 190,79 193,41 

0000OUOOO0 
d 1 

0. 3. 14169265 0. 



0 




o. o. -i.jb«:i 

« l 

u. . o. o. 

0. 0. 0. 

HASS 3 1 A 

1 i 5.1S53 

OOOUGOouuu 

1NEKAJ 1 O 

i A lt>a.9t> ao.OoI 1a5.u7 

1 A -A.76«9 .lA?9fe -A. 9592 

OOOOOOUUUW 

J 1 

0. 0. 3.1415*265 

.369*0 -AS.au9 -,070Ua<* 

HASS A 1 * 

1 1 5.1,663 

oooooouooy 

INEHA* A o 

1 1 lb«.96 40.0*1 145.0 t 

1 A -*./6«9 -,U296 1.9592 

OOOOOOouOu 

A 1 

0 , 0 . 0 . 

-,3699b 16.0U9 -.0700H4 

HASS 5 1 4 

1 1 1.70b 

OOOOUO JUUU 
I HE HAS i b 

i A .7975H .797SH .79/30 

OOOOUOUuUU 

5 A 

0. 0 . 0 . 

0. 0. -.001 

HASS 6 A A 

A 1 1.7001 

OGOOOUOuOO 

INEHA6 1 b 

1 1 .7975a ■ 797^H ,7975b 

OOOOOOOUOU 

6 A 

0. 0. 3.141 5*265 

0. 0. -.001 

BLANK, CAHl) — 
HLAixK CAHO — 

OOOOUUOOOO 

STOP 
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RUN NO. DEMO 6 


DATE 02/23/75 
RUN BY CARL B0DL6Y 


ATS-F — 6 INTERCONNECTED BOOIES, LINEAR FREQUENCY DOMAIN RESPONSE, 
CONSTANT SPEEO (ZERO! MOMENTUM WHEELS, FORWARD LOOP CPLANT) POLES 


PAGE NO. 1 


CURRENT TIME « 12.24.12 
THE CPU TIMER « 0.0 


THIS DEMONSTRATION PROBLEM SYNTHESIZES THE ATS— F SPACECRAFT AS A SYSTEM 
OF SIX INTERCONNECTED RIGID BOOIES. THERE ARE FOUR MOMENTUM WHEELS. 

(ONE REPRESENTS REFLECTOR DYNAMICS FOR HIGHER ORDER STRUCTURAL RESPONSE), 
WHILE THE OTHER THREE, NORMALLY USEO FOR CONTROL TORQUES, ARE LOCKED. 


THE RUN IS TO QUALIFY THE LINEARIZATION ALGORITHM ANO TECHNIQUE, AS WELL AS 
TO DEMONSTRATE THAT PROGRAM KINEMATICS/UYNAMICS ACCURATELY COUPLE N-BOOIES 
ANO REPRODUCE SYSTEM VIB®ATION PROPERTIES. 



RUN NO. DEMO 6 DATE 02/23/75 PACE NO. 2 

RUN BY CARL 600LEY 

£ ATS-F — & INTERCONNECTED BODIES, LINEAR FREQUENCY DOMAIN RESPONSE, CURRENT TIME « 17.24.13 

£ CONSTANT SPEED IZER01 MOMENTUM WHEFLS, FORWARD LOOP f PLANT) POLES THE CPU TIMER * 3.QOOOE-OI 


SUMMARY OF 0 YNAMIC—S IMULATION— PPOGR AM INPUT DATA *•••**••** 


ACTUAL 

SIZES 

MAXIMUM SIZES 

INTEGRATION DATA 


GRAVITY 

GRADIENT DATA 




MTSC. DATA 

NB 

X 

6 

NBMAX 

m 

6 

STARTT 

X 

0.0 

G1 

« 

0.0 

GAMAl 

* 

0.0 


NOPRNT e 20 

NH 

w 

6 

NHHAX 

* 

6 

DELTAT 

m 

1 .2500—02 

G2 

m 

0.0 

GAMA2 

W 

0.0 


NOPLOT ■ l 

NSPT 

M 

A 

NSPMAX 

m 

15 

ENOT 

m 

3. 0000*00 

G3 

M 

0.0 

GAMA3 

m 

0.0 


IFLNER « 1 

NOFNO 

we 

A 

VMWMAX 

m 

5 




GMAG 

m 

0.0 

RCMAG 

we 

0.0 



NDELTA 

x 

7 

NMW60D 

we 

A 












NU 

K 

37 

NMDBOD 

K 

12 












NBETA 

Wt 

17 

KMU 

* 

22 












NLAM 

z 

!«» 

KY 

X 

250 












NEQ 

w 

61 

KU 

c 

113 













THE TOPOLOGY ARRAY {ITOPOLI FOR THIS CASE FOLLOWS 
< 1) < 21 I 3) I A) I 5) « 6) 
11 1 2 3 A 5 6 

2 1 0 1 1 1 1 I 


THE CONSTRAINT SPECIFICATIONS FOR 
( 1) t 2) { 31 < 
11 111 
2 1 0 0 0 

3 1 0 0 1 

A I 0 0 0 

5 1 Oil 

t> 1 Oil 

7 1 Oil 


THIS CASE 
AJ ( 5) ( 
1 I 

0 1 

t 0 

0 0 

1 l 

1 1 

1 1 


FOLLOW 

61 

1 

I 

0 
0 

1 
1 
1 


THE SPECIFIED INITIAL HINGE ANGLES 
<11 t 21 

1 1 0.0 0.0 

2 I 0.0 0.0 

3 1 0.0 0.0 

A 1 0.0 0.0 

5 1 0.0 0.0 

6 1 0.0 0.0 


AND DISPLACEMENTS (BETAH) FOLLOW 


C 3) 

< A 1 

f 5) 

( 61 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


THE SPECIFIED 

1 1 

2 l 

3 1 

A I 

5 1 

6 1 


INITIAL 

HINGE RATES 

( 1) 

« 21 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 


(BETAHDJ FOLLOW 
* 31 (A) 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 


( 5) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


( 6) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


c 



RUN NO. DEHO 6 


DATE 02/23/75 
RUN BY CARL BODLEY 


PAGE NO 


3 


ATS-F 6 INTERCONNECTED BODIES. LINEAR FREOUENCV DOHA IN RESPONSE. 

CONSTANT SPEED (ZERO) MOMENTUH WHEELS, FORWARD LOOP (PLANT) POLES 


CURRENT TINE * 12.24.13 
THE CPU TIHER ■ 4.5000E-01 


THE NO. OF ELASTIC MOOES/BODY ARRAY ( IRGFLX ) FOLLOWS 
( 1) ( 2) ( 3) I 4) I 5) I 6) 

11 oooooo 

THE NO. OF P/0 HINGE POINTS/BODY ARRAY (NHPOIl FOLLOWS 
( II ( 2) ( 3) I 4) C 5) ( 6) 

II 5 11111 


THE NO. OF SENSOR POINTS/BOOY ARRAY (NSP0I1 FOLLOWS 
( 1) C 2) ( 3) ( 4) C 5) ( 6) 

1 1 3 1 0 0 0 0 


THE NON. 

1 

2 

3 

4 

5 

6 


WHEEL /BODY TABLE (NMOW) FOLLOWS 
( 1) ( 2) ( 3) ( 4) C 5) 


6) 

0 

0 

0 

0 

0 

0 


THE STATE VECTOR LENGTH ARRAY (LENU) FOLLOWS 

( 1) ( 2) ( 3) C 4) ( 5) C 61 
11 6 7 6 6 6 6 


7) ( 8) ( 4) (10) (111 (121 (13) (14) 
0 0 0 0 0 0 17.7 


THE STATE VECTOR 
l I 


LOCATION ARRAY 
( 1) ( 2) (3) 
1 7 14 


(LOCU) FOLLOWS 
( 4) ( 5) ( 6) 
20 26 32 


I 7) 1 8) (91 (10) 
38 38 38 38 


(111 (12) (13) (141 
38 38 38 55 


THE SPECIF 


IEO SENSOR POINT/BOOY CORRELATION ARRAY (IFTSHW) FOLLOWS 
( 1) ( 2) ( 3) ( 4) 

111 2 


1 


1 



RUN NO. OEMO 6 


DATF 02/23/75 
BUN BY CARL BOOLEY 


PAGE NO 


CURRENT TINE = 12.24.13 
THE CPU TIMER » 5.4667E-01 


THE FOLLOWING DATA IS SPECIFIED MOM. WHEEL INFORMATION (IF ANY! AND CONTROLLER INFORMATION 


THE SPECIFIED MOM. WHEEL CONTROL ARRAY (IMO! FOLLOWS 
< 1! ( ?! i 31 ( 4! 

II 12 3 4 

2 1 12 3 3 

3 1 OOOI 


THE SPECIFIED MOM. WHEFL RATES AND INERTIAS (AMOl FOLLOW 
c 1) (?) (3) ( 4) 

1 1 0.0 0.0 0.0 0.0 

2 1 6.5000-02 6.5000-02 6. 5000-02 9.6700*01 


THE SPECIFIED CONTROLLER INITIAL CONDITIONS AND CHARACTERISTICS FOLLOW 

(THE FIRST NDELTA ARE INITIAL CONTROLLER STATE VARIABLES* THERE ARE 40 ADDITIONAL CONTROL PARAMETERS! 

(1) (2) (3! (4) ( 5> (6) (7) (8! I 9) 

I I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2890*04 0.0 

1 tl 0.0 0.0 0.0 0-0 2. 0970*05 2.0760*05 6.7470*03 1.1770*05 0.0 

I 21 1.1770*05 0.0 7.e84D*04 0.0 7.B72D+02 7.8720*02 0.0 7.87?D*02 7.e72D*02 

1 31 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 M 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


(10) 

0.0 

7.8840*04 

0.0 

0.0 


ATS— F — 6 INTE RCONNEC TF 0 800IES, LINEAR FREQUENCY DOMAIN RESPONSE. 
CONSTANT SPEED (ZERO) MOMENTUM WHEELS, FORWARD LOOP (PLANT) POLES 




RUN NO. DEMO 6 


DATE 02/23/75 
RUN BY CARL BODLEY 


RAGE NO 


ATS-f — 6 INTERCONNECTED BODIES. LINEAR FREQUENCY DOMAIN RESPONSE* CURRENT TIME ■ 'i***'** 

CONSTANT SPEED (ZERO! MOMENTUM WHEELS* FORWARD LOOP I PLANT) POLES THF CPU TIMER * 7.5667E-01 




SUMMARY OF 

INPUT DATA 

FOR BODY 

1 WHICH IS 

RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

( 3) 

( 4) 

f 51 

( 6) 

1 

I 

3.714D+03 

5 .0960+00 

-3.2730+01 

0.0 

0.0 

0.0 

2 

1 

5. 09 60+00 

3.5570+03 

-2.9100+00 

0.0 

0.0 

0.0 

3 

2 

-3. 2730+01 

-2. 91 00 +00 

4. 7760 +02 

0.0 • 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

6.827D+01 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

6 .8270+01 

0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

6. 8270+01 


FOR BODY I THF P-Q HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWEO BY AN ARRAY CONTAINING EULER ANGLES (1*2*3)* AND POSITION VECTOR COMPONENTS (4***6) THAT POSITION THE 
HINGE TRIAD WR T THE BODY TRIAD 




( I) 

( 2) 




I 

I 

2 

1 




2 

1 

3 

1 




3 

I 

4 

1 




4 

I 

5 

I 




5 

1 

6 

1 






( 1) 

( 2) 

( 3) 

( 4) 

(5) (6) 

t 

1 

0.0 

3.1420+00 

0.0 

3.0200-02 

1.4450-02 -1.266D+01 

2 

1 

0.0 

0.0 

3.1420+00 

3.0200-02 

3.4310+00 -1 .3500+01 

3 

1 

0.0 

0.0 

0.0 

3 .0200-02 

-3.4020+00 -1.3500+01 

4 

1 

0.0 

0.0 

0.0 

1.297D+00 

1.4450-02 4.3I4D+O0 

5 

1 

0.0 

0.0 

3.1420+00 

—I .2360+00 

1.4450-02 4.3140+00 

FOR 

BODY 1 THE 

SENSOR POINT NO. AND THE 

EULER ROTATION TYPE APPEAR IN THE 

IS 

FOLLOWEO BY AN 

ARRAY CONTAINING EULER 

ANGLESd*?, 

31* ANO POSITION VECTOR 

SENSOR 

TRIAD WRT 

THE BODY TRIAD 






( 1) 

( 2) 




1 

1 

1 

l 




2 

1 

2 

l 




3 

I 

3 

I 






( 1) 

( 2) 

( 3) 

( 4) 

(5) (6) 

I 

1 

0.0 

0.0 

0.0 

0.0 

1.4450-02 -1.2660+01 

2 

I 

0.0 

0.0 

0.0 

0.0 

3.4310+00 -1.3500+01 

3 

1 

0.0 

0.0 

0.0 

0.0 

— 3.402D+00 -1.3500+01 


FOLLOWING INTEGER ARRAY WHICH 
COMPONENTS (4,5*6) THAT POSITION THE 


=r 

K> 


Ui 
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RUN NO. D€MO 6 


DATE 02/23/75 
RUN BY CARL BOOLEV 


RAGE NO 


6 


ATS— F — 6 INTERCONNECTED BODIES* LINEAR FREQUENCY OOMAIN RESPONSE « IS! * _ 

CONSTANT SPFFD (ZERO! MOMFNTUM WHEELS* FORWARD LOOP I PLANTl POLES THE CPU TIMER * l.OtOOE+OO 




SUMMARY OF 

INPUT DATA 

FOR BOOY 

2 WHICH IS 

RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

( 3) 

( A) 

1 5) 

( 6) 

1 

1 

1.0050+02 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

0.0 

I .0000+02 

0.0 

0.0 

0.0 

0.0 

3 

1 

0.0 

0.0 

1.93AD+0? 

0.0 

0.0 

0.0 

A 

1 

0.0 

0.0 

0.0 

3 .5560+00 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

0.0 

3 ,5560+00 

0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

3.556D+00 


FOR BODY 2 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1*2*3)* AND POSITION VECTOR CONPONENTS (A, 5,6) THAT POSITION THE 
HINGE TRIAD WR T THE BODY TRIAD 
I 1) ( 2) 

I I ? I 

ID (2) (3) t A I (5) 16) 

1 1 0.0 3.IA2D+00 0.0 0.0 0.0 -1. 3520+00 


FOR BOOY 2 THE SENSOR POINT NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1 * 2*3 ) * AND POSITION VECTOR COMPONENTS (A, 5, 6) THAT POSITION THE 
SENSOR TRIAD WRT THE BOOY TRIAD 
( I) ( 2) 

11 A 1 

(D { 2) (3) (A) (5) < 6) 

I 1 0.0 0.0 0.0 0.0 0.0 -1.3520+00 




RUN NO. DEMO 6 


DATE 02/23/75 
RUN BY CARL BOOLEY 


RAGE NO 


ATS-F — 6 INTERCONNECTED BOOIFSt LINEAR FRFOUENCY DOMAIN RESPONSE* 
CONSTANT SPEED f ZERO > MOMFNTUM WHEELS* FORWARD LOOP I PLANT) POLES 


CURRENT TIME * 12.2A.IA 
THE CPU TIMER * 1.1500E+00 


SUMMARY OE INPUT DATA FOR PODY 3 WHICH IS RIGID. 


THE 6X6 

1 1 

2 1 

3 1 

A -l 

5 l 

6 l 


TIA MATRIX 
( 1) 

1. 690C+02 
A. 7690+00 
•1.430D-01 
0.0 
0.0 
0.0 


IS 

( 2 ) 

A. 7690 <00 
A. 0090+01 
I .95904-00 
0.0 
0.0 
0.0 


( 3) 

-I .A30D— 01 
1. 9590+00 
1.A51D+02 
0.0 
0.0 
0.0 


( A) 

0.0 

0.0 

0.0 

5.1550+00 

0.0 

0.0 


( 5) 

0.0 

0.0 

0.0 

0.0 

5 .1550+00 

0.0 


( 6 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

5. 1550+00 


FOR BODY 3 THE P-O HINGE NO. 

IS FOLLOWED eY AN ARRAY CONTA 
HINGE TRIAD WRT THE BODY TRIAD 
I 1) I 2) 

II 3 1 

( 1 ) <21 
1 1 0.0 0.0 


AND THE EULER POTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 

5 . 1™,3 I ,4N0 POSITION VECTOP COHPONENTS (4.5.61 TH»T POSITION THE 


(3) f A) (5) t 61 

3.1A2D+00 3.7000-01 -I.5B1D+01 -7.008D-02 



RUN NO. OF NO 6 


8 


DATE 07 / 73/75 
RUN BY CARL BOPLFV 


PACE NO. 


ATS-f — 6 INTERCONNECTED BODIES* LINEAR FREQUENCY DOMAIN RESPONSE, 
constant speed (ZEROI momentun wheels, forward loop cplanti poles 


CURRENT TINE * 12.24.1* 

THE CPU TIHFR « 1.2 A OOF *00 




SUMMARY OF 

INPUT DATA 

FOR BOOT 

4 WHICH IS 

RIGID, 


the 

6X6 

INERTIA MATRIX 

IS 







( 1) 

( 2) 

( 3) 

( 4) 

( 51 

( 61 

1 


I.690D+02 

4 .7690*00 

1 .4300-0 1 

0.0 

0.0 

0.0 

2 


4, 769C *00 

4.00«*D*0I 

-1.9590*00 

0.0 

0.0 

0.0 

3 


1.4300—01 

-I .9590*00 

1 .4510*02 

0.0 

0.0 

0.0 

4 


0.0 

0.0 

0.0 

*. 1550*00 

0.0 

0.0 

5 


0.0 

0.0 

0.0 

0.0 

3.1550*00 

0.0 

6 


0.0 

0.0 

0.0 

0.0 

0.0 

5.1550*00 


FOR BODY 4 THE P-0 HINGE NO. AND THE EULER POTATION TYPE APPEAR IN TMF FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED PY AN ARRAY CONTAINING EULER ANGLES (1,2,3), AND POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 
HINGE TRIAD WRT THF BODY TRIAD 
( 1 ) ( 2i 

II 4 1 


( 1 ) 

1 1 0.0 


( 2 ) (3) (4) (5) ( 6) 

0.0 0.0 -3.7000-01 1 .5810*01 -7.008D-02 


c 
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RUN NO. DEMO 6 


DATE 02/23/75 
RUN © Y CARL BOOLEY 


ATS-F — 6 INTERCONNECTED BOOIES* LINEAR FREQUENCY COMA IN 
CONSTANT SPEFO (7EP01 MOMENTUM WHEELS* FORWARO LOOP (PLANTI POLES 


PAGE NO. 


CURRENT TIME ■ 12.24.15 
THE CPU TIMER * 1.37006+00 


SUMMARY OF INPUT DATA FOR BODY 5 WHICH IS RIGID. 


THE 6X6 INFRTIA MATRIX 
t II 

1 I T. <>760-01 

2 l 0.0 

3 I 0.0 

6 1 0.0 

5 l 0.0 

6 I 0.0 


C 2 1 

0.0 

7.0760-01 

0.0 

0.0 

0-0 

0.0 


( 31 
0.0 
0.0 

7.976D— 01 
0.0 
0.0 
0.0 


( 41 
0.0 
0.0 
0.0 

1 .7080+00 
0.0 
0.0 


I 51 
0.0 
0.0 
0.0 
0.0 

1 .7080+00 

0.0 


( 61 
0.0 
0.0 
0.0 
0.0 
0.0 

1.7080+00 


FOR BODY 5 THE P-Q HINGF NO. AND THE EULER ROTATION TYPE 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES fl*2.31* 
HINGF TRIAD WRT THE BODY TRIAO 
C 11 < 21 


( 1) 

0.0 


( 21 

0.0 


< 31 

0.0 


( *1 

0.0 


l 51 

0.0 


appear in the following integer ARRAY which 

_ m t m' t % YU A T" 




( 61 

-1.0000-03 


HUH NO. DEMO 6 


DATE 02/23/TS 
RUN BY CARL BOOLEY 


RAGF NO 


10 


L ATS-F — 6 INTERCONNECTED BODIES, LINEAR FREQUENCY DOMAIN RESPONSE, 
g CONSTANT SPEEO (ZERO) MOMENTUM WHEELS, FORWARD LOOP (PLANT! POLES 


CURRENT TIME « 12.24.19 
THE CPU TIMER - 1.4T33E+O0 


SUMMARY OF INPUT DATA FOR BODY 6 WHICH IS RIGID. 


the 

6X6 

INERTIA MATRIX 

IS 





( 1) 

1 2) 

< 3) 

( 4) 

I 


7. 9760-01 

0.0 

0.0 

0.0 

2 


0.0 

7.9760-01 

0.0 

0.0 

3 


0.0 

0.0 

7.9760-01 

0.0 

4 


0.0 

0.0 

0.0 

I.708D+O0 

5 


0.0 

0.0 

0.0 

0.0 

6 


0.0 

0.0 

0.0 

0.0 


( 9) 

0.0 

0.0 

0.0 

0.0 

l.TOBD+OO 

0.0 


( 6 ! 

0.0 

0.0 

0.0 

0.0 

0.0 

l . 7080^00 


FOR BODY 6 THE P-O HINGE NO. AND THE EULER POTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWEO BY AN ARRAY CONTAINING EULER ANGLES (1,2,31, AND POSITION VECTOR COMPONENTS (4,5,6) THAT POSITION THE 
HINGE TRIAD WR T THE BODY TRIAD 
( 11 ( 2 ) 

11 6 1 

ID (2) (3) (6) (5) (6) 

1 1 0.0 0.0 3.I42D+00 0.0 0.0 -1 .0000-03 


THE FOLLOWING INTEGER ARRAY ( INDEP) PRESCRIBES INDEPENDENT VARIABLES (1), AND DEPENDENT VARIABLES (0) 

( II ( 2) ( 31 ( 4) ( 5) ( 6) C 7) ( 8) ( 9) (10) (ID (12) (13) (14) (15) (16) (17) (18) (19) (20) 

11 00 0 00101111010001110 
00101011110011010111 
141 111I111I1111111111II 

1 61 1 




A- 221 


RUN NO* DEMO 6 


DATE 02/23/75 
RUN BY CARL BODLEY 


RAGE NO 


1? 


ATS-E — 6 INTERCONNECTED BODIES* LINEAR FREOUENCY DOMAIN RESPONSE* CURRENT TIME * 12.26.05 

CONSTANT SPEED CZFROI MOMENTUM WHEELS* FORWARD LOOP (PLANT) POLES THE CPU TIMER » 8.S657E+01 


OUTPUT 

MATRIX 

-A- ( 

48 X 42 1 










( 1) 

( 2) 

( 3) 

( 4) 

( 51 

(6) IT) 

( 81 

r 9i 

(101 

l 

21 

0.0 

0.0 

0.0 

0.0 

2. 8850-02 

6.9630-02 4.5360-05 

-8.6040*01 

4.2600-02 

-8.6110+01 

1 

31 

—4. 31 2D— 02 

5.845D-04 

-5.2920-06 

-5.8650-04 

-5.2920-06 

0.0 0.0 

0.0 

0.0 

0.0 

2 

21 

0.0 

0.0 

0.0 

0.0 

5.9320-0 2 

-1.9280*03 -1.1350-02 

-l .8290-01 

9.9320*00 

2 .2690-01 

2 

31 

-9. 61 50*00 

9.711D— 02 

1.3240-03 

-9.7110-02 

l. 3240-03 

0.0 0.0 

0.0 

0.0 

0.0 

3 

21 

0.0 

0.0 

0.0 

0.0 

7 .7840—06 

0.0 6. 9770+01 

0.0 

0.0 

0.0 

3 

41 

0.0 

4.4350*02 








4 

21 

0.0 

0.0 

0.0 

0.0 

-1 .2440*00 

— 2-746D+03 2.3780-01 

3.834D+00 

-2.0820*02 

-4.7560+00 

4 

31 

2. 01 60*02 

-2 .0360*00 

-2.7750-02 

2.0360*00 

-2.7750-02 

0.0 0.0 

0.0 

0.0 

0.0 

5 

21 

0.0 

0.0 

0.0 

0.0 

-2.732D*03 

-1.2370*00 -9.7560-01 

-2.3880*02 

8.7660+00 

2.3850+02 

5 

31 

1. 8460*01 

-1 .6910-02 

1 .1380-01 

1 .6910-02 

1 .138D-01 

0.0 0.0 

0.0 

0.0 

0.0 

6 

21 

0.0 

0.0 

0.0 

0.0 

—7 .7840—06 

0.0 -6.9770*01 

0.0 

0.0 

0.0 

6 

41 

0. 0 

-8.8700*02 








7 

21 

0.0 

0.0 

0.0 

0.0 

2.2400+00 

-1.5250*01 4.7800*00 

6.6710*00 

7.7950*02 

-6.7770+00 

7 

31 

-4.3860*01 

-2.3030-01 

-5.5780-01 

2.3030-01 

-5.5780-01 

0.0 0.0 

0.0 

0.0 

0.0 

8 

21 

0.0 

0.0 

0.0 

0.0 

-1.0330*02 

1.9120*00 -2.0790+00 

-2.8060*02 

4.8760*01 

2 .7390+02 

8 

31 

2.960D*01 

2.9950-02 

2.4250-01 

-2 .9950— 02 

2.4250-01 

0.0 0.0 

0.0 

0.0 

0.0 

6 

21 

0.0 

0.0 

0.0 

0.0 

-7.7600*00 

-2.9790-01 -3.0330-02 

1.2560*03 

1.1350-01 

5 .3270-01 

9 

31 

7.275D-01 

—2 .6980—03 

3.5390-03 

2.6980-03 

3.5390-03 

0.0 0.0 

0.0 

0.0 

0 .0 

10 

21 

0.0 

0.0 

0.0 

0.0 . 

1 .8150*00 

-1.5350*01 -4.6820*00 

5.724D+00 

4.2590*01 

-5.8120*00 

10 

31 

-7.8090*02 

—2 .2980-01 

5.4630-01 

2.2980-01 

5.4630-01 

0.0 0.0 

0.0 

0.0 

0.0 

11 

21 

0.0 

0.0 

0.0 

0.0 

7.7040*00 

1.6290-01 3.0690-02 

4.7780-01 

-2.0720-01 

1 .2560*03 

It 

31 

-6. 549D-01 

1 .5650-03 

— 3.581D— 03 

-1 .5650—03 

-3.5810-03 

0.0 0.0 

0.0 

0.0 

0.0 

12 

21 

0.0 

0.0 

0.0 

0.0 

-2 . 7940-04 

— 4.860D— 01 -3.0330-04 

5.7930-03 

-6.3200-03 

-6 .6330-03 

12 

31 

l. 4780-02 

-9.8700*02 

3.539D-05 

1.9270-03 

3.5390-05 

0.0 0.0 

0.0 

0.0 

0.0 

13 

31 

0.0 

0.0 

-9.8700*02 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

14 

21 . 

0.0 

0.0 

0.0 

0.0 

1.3050-01 

2.2690*02 1.416D-01 

-2.7050+00 

2.9510*00 

3 .0970*00 

14 

31 

-6.9040*00 

—8 .7020— 02 

—1 .65 2D— 02 

-8.9990-01 

-1.6520-02 

0.0 0.0 

0.0 

0.0 

0.0 

15 

21 

0.0 

0.0 

0.0 

0.0 

2-2560*02 

-5.5420-02 — 1 .71 TT+Ol 

1.4770*02 

2.3990*02 

-1 .4750*02 

15 

31 

2. 392D+02 

2.1350-03 

2.0030*00 

-2.1350-03 

2.0030*00 

0.0 0.0 

0.0 

0.0 

0.0 



zzz-v 


RUN NO « OF HO 6 


DATE 02/23/75 
RUN BY CARL 800LEV 


PAGE NO 


13 


ATS -f — & INTFPCONNFCTEO BODIES. LINFAR FREOUENCY DOMAIN RESPONSE, CURRENT TINE * 12.26.06 

CONSTANT SPEED (ZERC1 MOMENTUM WHEELS, FORWARD LOOP (PLANTI POLES TMF CPU TIMFR « 8.89I3E*01 


OUTPUT 

MATRIX 

-.A- { 

48 X 42 1 

CONTINUED 









( 1) 

( 2) 

< 3) 

( 4} 

1 51 

1 6) 

f 7| 

( 8) 

C 91 

(101 

16 

21 

0.0 

0.0 

0.0 

0.0 

-2.7930-04 

-4.8600-01 

-3.0330-04 

5.7940-03 

-6.3200-03 

-6.6330-03 

16 

31 

1.4790-02 

-l .9270-03 

3.5390-05 

9.8700*02 

3.5390-05 

0.0 

0.0 

0.0 

0.0 

0.0 

IT 

31 

© 

• 

© 

0.0 

0.0 

0.0 

-9.8700*02 

0.0 

0.0 

0.0 

0.0 

0.0 

18 

21 

0.0 

0.0 

0.0 

0.0 

2.2710*02 

3.1660-01 

1.7340*01 

1.5120*02 

-2.4210*02 

-1 .5100*02 

18 

31 

-2.4200*0? 

2.8210-04 

-2.0240*00 

-2.8210-04 

-2.0240*00 

0.0 

0.0 

0.0 

0.0 

0.0 

19 

1 

-2. 4870-04 

-1 .8620-03 

0.0 

1.3770-03 

0.0 

0.0 

-1.3130-03 

5.6090-02 

2.4870-04 

0.0 

19 

11 

0.0 

6.4290-08 

0.0 

-6.4290-05 

-2.9820-02 

0.0 

0.0 

-2.6280-02 

0.0 

0.0 

20 

1 

0.0 

7. 9660 -02 

0.0 

-5.8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

11 

0.0 

-5.891D-05 

0.0 

5.8910-02 

0.0 

0.0 

0.0 

0.0 

OjO 

0.0 

21 

11 

O 

• 

O 

o 

« 

o 

o 

• 

o 

o 

• 

o 

3.9470-01 

0.0 

0.0 

-3.9470-01 

0.0 

0.0 

22 

1 

0.0 

-3.4360-01 

0.0 

2.5420-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22 

11 

0.0 

-7.45 80-04 

0.0 

7.4580-01 

5.7040-03 

0.0 

0.0 

-5.7040-03 

0.0 

0.0 

23 

1 

— 1.073 D— 03 

-8 .0340-03 

0.0 

5.9420-03 

0.0 

0.0 

-5 .6650-03 

2.4200-01 

1 .0730—03 

0.0 

23 

11 

0.0 

2. 7740-07 

0.0 

-2.7740-04 

3.5940-01 

0.0 

0.0 

3.9850-01 

0.0 

0.0 

24 

1 

1.0000*00 

0.0 

0.0 

o 

* 

c 

0.0 

0.0 

o 

• 

© 

© 

• 

© 

0.0 

0.0 

25 

1 

2 .8730-03 

2.1510-02 

—3 .5900—09 

-1.5910-02 

7.3960-01 

0.0 

1.5170-02 

-6.4810-01 

-2.8730-03 

0.0 

25 

11 

0.0 

-7.4290-07 

0.0 

7.4290-04 

-2.5270-02 

0.0 

0.0 

-6.6180-02 

0.0 

0.0 

26 

1 

0.0 

9.2030-01 

0.0 

5.8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26 

11 

0.0 

5.8910-05 

0.0 

-5.8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27 

1 

0.0 

0.0 

-1.000D*00 

0.0 

-2.6550-09 

0.0 

0.0 

2.3270-09 

0.0 

0.0 

27 

11 

0.0 

0.0 

0.0 

0.0 

3.9470-01 

0.0 

0.0 

-3.9470-01 

0.0 

0.0 

28 

1 

6.2950-0? 

-5.5400-04 

0.0 

4.0970-04 

0.0 

0.0 

-1 .5980-03 

6.8270-02 

-6.2950-02 

0.0 

28 

11 

0.0 

-1 .1880-06 

0.0 

1.18BD-03 

-3.6290-02 

0.0 

0.0 

-3.1980-02 

0.0 

0.0 

29 

1 

0.0 

-8.9390-02 

0.0 

6.6110-02 

0.0 

0.0 

-6.3260-02 

0.0 

0.0 

0.0 

29 

11 

0.0 

2.8580-06 

0.0 

-2.8580-03 

-4.8000-01 

0.0 

0.0 

4.8000-01 

0.0 

0.0 

30 

1 

6.356D-02 

2.4630-04 

0.0 

-1.821D-04 

0.0 

0.0 

1.5950-03 

-6.8170-02 

-3.0220-04 

0.0 

30 

11 

-6.3260-02 

1.413D-06 

0.0 

-1.4130-03 

3.6230 -02 

0.0 

0.0 

3.1930-0? 

0.0 

0.0 

31 

1 

0.0 

8.9390-02 

0.0 

-6.6110-02 

O 

* 

© 

0.0 

0.0 

0.0 

0.0 

6. 3260-02 

31 

11 

0.0 

-2.8580-06 

0.0 

2.8580-03 

-4. 8000-01 

0.0 

0.0 

4.8000-01 

0.0 

0.0 


C 


I 




tzz-v 


RUN NO 

. DEMO 

6 


DATE 02 / 23/75 



PACE NO . 14 



* 


RUN 

BY CARL BODLEY 






ATS-F 6 INTERCONNECTED 

BOOIES * LINEAR FREQUENCY DOMAIN RESPONSE * 


CURRENT TIME ■ 12 . 26 . 

06 


CONSTANT SPEED 

( ZERO ) MOMENTUM WHEELS * FORWARD LOOP ( PLANT ) 

POLES 


THE CPU TIMER * 8 . 9180 E *01 

OUTPUT 

MATRIX 

— A - C 

48 X 42 ) 

CONTINUED 









( 11 

( 21 

I 3 ) ( 4 ) 

f 5 ) 

( 6 ) 

( 7 ) 

( 8 ) 

( 9 ) 

( 10 ) 

32 

I 

0.0 

- 7 . 9660-02 

0-0 5 . 8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32 

11 

0.0 

I . 0000*00 

0.0 - 5 . 8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

33 

11 

o 

t 

o 

0.0 

1 . 0000*00 0.0 

- 3 . 9470-01 

0.0 

0.0 

3 . 9470-01 

0.0 

0.0 

34 

l 

0.0 

7 . 9660-02 

0.0 - 5 . 8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

34 

11 

0.0 

- 5 . 8910-05 

0.0 5 . 8910-02 

0.0 

- l . 0000*00 

0.0 

0.0 

0.0 

0.0 

33 

11 

o 

* 

o 

o 

• 

o 

0.0 0.0 

- 3 . 9670-01 

0.0 

1 . 0000*00 

3 . 9470-01 

o 

• 

o 

0.0 

36 

11 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 7410*01 

36 

31 

0.0 

0.0 

0.0 0.0 

0.0 

-1 . 6000-01 

0.0 

0.0 

0.0 

0.0 

37 

11 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 . 5490*03 

37 

31 

0.0 

0.0 

o.o 0.0 

0.0 

- 2 . 0500*01 

- 2 . 0000*00 

0.0 

0.0 

0.0 

38 

21 

1 . 27 ? C *01 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

38 

31 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

- 1 . 1360-01 

0.0 

0.0 

39 

21 

4 . 5690*03 

0.0 

0.0 0-0 

0.0 

0.0 

0.0 

0.0 

0.0 * 

0.0 

39 

31 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

— 3 . 675 D *01 

- 2 . 0000*00 

0.0 

40 

11 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

1 . 2720*01 

0.0 

40 

31 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

- 1 . 1360-01 

41 

11 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

3 . 4190*03 

0.0 

41 

31 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- 2 . 7500*01 

41 

41 

- 2 . 0000*00 

0.0 








42 

1 

0.0 

0.0 

0.0 0.0 

o 

t 

o 

1 . 0000*00 

o 

• 

o 

o 

« 

o 

0.0 

o 

* 

o 

43 

1 

2 . 8730-03 

2 . 1510-02 

- 3 . 5900-09 — 1 . 5910—02 

7 . 3960-01 

0.0 

1 . 5170-02 

— 6 . 4810— 01 

- 2 . 8730-03 

0.0 

43 

11 

0.0 

- 7 . 4290-07 

0.0 7 . 4290-04 

- 2 . 5270-02 

0.0 

0.0 

- 6 . 6180-02 

0.0 

0.0 

44 

1 

0.0 

9 . 2030-01 

0.0 5 . 891 D -02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

44 

11 

0.0 

5 . 8910-05 

0.0 - 5 . 8910-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

45 

1 

0.0 

0.0 

- 1 . 0000*00 0.0 

- 2 . 6550-09 

0.0 

0.0 

2 . 3270-09 

0.0 

0.0 

45 

11 

0.0 

0.0 

0.0 0.0 

3 . 9470-01 

0.0 

0.0 

- 3 . 9470-01 

0.0 

0.0 

46 

11 

o 

« 

o 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

47 

11 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 


RUN MO ■ DEMO 6 


DATE 02/23/75 
RUN BY CARL POOLEV 


T ATS-E — 6 INTERCONNECTED BODIES, LINEAR FREOUENCY OONAIN RESPONSE, 
K CONSTANT SPEED (ZEROI MOMENTUM WHEELS, FORWARD LOOP (PIANT1 POLES 

OUTPUT MATRIX -A- I 48 X 42 I CONTINUED 

(11 (21 (31 (41 (51 (61 

48 21 l.OOOD+OO 0.0 0.0 0.0 0.0 0.0 

END OF WRITE. 


c 


PAGE NO 


15 


CURRENT TIME * 12.26.06 
THE CPU TIMER ■ 8.9420E-K11 

(71 (81 (91 (101 

0.0 0.0 0.0 0.0 




A -225 


RUN NO. OF NO 6 


PACE NO, 


U 


DATF 02/23/75 
RUN BY CARL 80DLEY 

ATS— F 6 INTERCONNECTED BODIES* LINEAR FREQUENCY OOHAIN RESPONSE* 

CONSTANT SPEED fZFROI MONFNTOM WNFflS* FORWARD LOOP f PLANT) POLES 


CURRENT TINE • 

TMF mi TTMPR 


12.26.12 
s O 


OUTPUT MATRIX -T- ( A? X A? ) 




C 1) 

4 2) 

4 3) 

4 41 

4 51 

4 6) 

4 7) 

4 8) 

4 9) 

410 ) 

t 

1 

1. 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

0.0 

-6.4010-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-6.4010-05 

0.0 

2 

11 

6.4010-0? 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

? 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

1 .0870*00 

0.0 

0.0 

3 

I 

1.03ID-11 

-6 .2060-1 1 

0.0 

5. 4450-11 

1 .3880-17 

-1 .0310-11 

o.o 

0.0 

-7.6100-15 

0.0 

3 

11 

7.6100-12 

3 . 9 A 70-01 

0.0 

0.0 

-3.9470-01 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

31 

- 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-3.5900-09 

8 .3910—1 1 

-1 .0000*00 

0.0 

A 

1 

0.0 

1 .0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

-3. 885D-03 

2.3380-02 

0.0 

-2.0510-02 

B. 7640-01 

3.8850-03 

0.0 

0.0 

2.8660-06 

0.0 

5 

11 

-2. 8660-03 

3. 4160-02 

0.0 

0.0 

8.9490-02 

0-0 

0.0 

0.0 

0.0 

o.o 

5 

31 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

1 .3520*00 

-3.1610-02 

-4.8540-09 

0.0 

6 

1 

0.0 

0.0 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

7 

1 

0-0 

0.0 

0.0 

1 .0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

8 

1 

0.0 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

9 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

10 

1 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

0.0 

0.0 

11 

I 

o 

• 

© 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

0.0 

12 

1 

0.0 

0.0 

0.0 

0.0 - 

0.0 

0.0 

o.o 

o 

« 

o 

1.0000*00 

o 

» 

o 

13 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

] . 0000*00 

IA 

11 

1.0000 *00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15 

11 

0.0 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

o.o 

16 

11 

0.0 

0.0 

1.0000*00 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

17 

11 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

18 

11 

0.0 

0.0 

0.0 

0.0 

1.0000*00 

o.o 

0.0 

0.0 

0.0 

0.0 

19 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .0000*00 



A-226 


RUN NO. DEMC 6 


DATE 02/23/75 
RUN BY CARL 80DLFY 


2"!*; BoorfS » LIWA " frequency domain response, 

CONSTANT . PFFO CZfRO) MOMENTUM WHEELS, FORWARD LOOP {PLANT) POLES 


OUTPUT 

matrix 

-T- f 

4? X 42 

) CONTINUED 






C 1) 

1 2) 

f 3) 

( 4) 

I 5) 

( 6) 

1 7) 

20 

61 

Koodoo# 

0.0 






21 

41 

0.0 / 

l .0000+00 






22 

U 

0.0 

0.0 

0.0 

c.o 

0.0 

1 .0000400 

0.0 

23 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .0000+00 

24 

11 

o.j 

o 

• 

o 

o 

« 

o 

0.0 

o 

* 

o 

0.0 

o 

, 

o 

25 

It 

c.o 

o 

• 

o 

0.0 

o 

• 

o 

0.0 

0.0 

o 

* 

o 

26 

11 

0.0 

o 

* 

o 

0.0 

0.0 

o 

• 

o 

0.0 

o 

• 

o 

27 

?I 

l.OOOD+OO 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

26 

21 

0.0 

1 .0000 .00 

0.0 

0.0 

o 

• 

o 

0.0 

© 

• 

o 

24 

21 

0.0 

0.0 

1.0000400 

0.0 

0.0 

0.0 

0.0 

30 

21 

0.0 

0.0 

0.0 

l.OOOD+OO 

o 

• 

o 

0.0 

0.0 

31 

2. 

0.0 

o 

• 

o 

o 

« 

o 

0.0 

1.0000400 

0.0 

0.0 

32 

21 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

I .0000400 

0.0 

33 

"1 

o.o 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

I. 00 00 400 

34 

21 

o 

> 

o 

0.0 

0.0 

0.0 

o 

( 

o 

o 

• 

o 

o 

• 

o 

35 

21 

o 

• 

o 

o 

* 

o 

o 

• 

o 

0.0 

0.0 

0.0 

o 

• 

o 

36 

*1 

0.0 

0.0 

0.0 

0.0 

o 

* 

o 

0.0 

o 

• 

© 

3T 

31 

1.0000+00 

o 

• 

o 

0.0 

0.0 

' o 
* 

o 

0.0 

0.0 

30 

31 

0.0 

l.oo on 400 

0.0 

0.0 

0.0 

0.0 

© 

• 

o 

>1 

31 

o 

• 

o 

0.0 

1.0000400 

0.0 

0.0 

0.0 

0.0 

40 

31 

o.o 

o 

• 

o 

0.0 

1.0000400 

o 

• 

o 

0.0 

o 

« 

o 

41 

31 

0.0 

o.o 

0.0 

0.0 

1 .0000400 

0.0 

o 

• 

o 


PAGE NO. 


CURRFNT TIMF * 12.26.13 
THE CPU TIMER * 9.24T3E+01 


C 8) 

( 41 

rioi 

© 

t 

o 

o 

• 

o 

o 

» 

o 

o 

• 

o 

0.0 

o 

• 

o 

1.0000+00 

0.0 

0.0 

o 

• 

© 

l.OOOD+OO 

© 

• 

o 

o 

f 

o 

o 

• 

o 

I .0000+00 

o 

t 

o 

0.0 

0.0 

© 

• 

© 

0.0 

0.0 

o.o 

© 

» 

o 

0 .0 

o 

• 

o 

o 

» 

o 

0.0 

o 

• 

© 

0.0 

o 

« 

o 

0.0 

0.0 

o 

• 

© 

0.0 

0.0 

o 

• 

o 

l.OOOD+OO 

o 

• 

o 

o 

• 

o 

o 

• 

o 

1 .0000+00 

o 

# 

o 

© 

• 

o 

0.0 

1 .0000+00 

0.0 

0.0 

© 

» 

© 

0.0 

0.0 

o 

• 

© 

o 

• 

o 

0.0 

o 

• 

o 

o 

• 

o 

0.0 

o 

• 

o 

o 

• 

o 

0.0 

0.0 



A-227 


RUN NO. DEMO 6 


DATE 02/23/75 
RUN BY CARL BOOLEY 


ATS— F — 6 INTERCONNECTED BODIES, LINEAR FREQUENCY DOMAIN RESPONSE, 
CONSTANT SPEED (ZERO) MOMENTUM WHEELS, FORWARO LOOP (PLANT! POLES 

OUTPUT MATRIX -T- ( X 42 I CONTINUED 

( 1! (21 (31 (A! r 5! ( 6) 

A 2 31 0.0 0.0 0.0 0.0 0.0 I • 0000*00 

END OF WRITE. 


PAGE NO 


16 


i 

: 

i 


CURRENT TIME ■ 12.26.13 
THE CPU TIMER * 9.2660E+01 

(71 (81 (91 (101 

0.0 0.0 0.0 0.0 




A-228 


RUN NO. DC HO 6 


BATE 02/23/^5 
RUN BY CARL BODLEV 


ATS-F — 6 INTERCONNECTED BODIES, LINEAR FRE ^^ D °?If ?U T ^ E V^l E * 
CONSTANT SPEEO (ZERC1 HOHENTUM WHEELS, FORWARD LOOP (PLANT) POLES 


OUTPUT MATRIX Y* I I X A2 I 

(1) (21 (31 ! *1 ( 5 > ( 61 


END OF WRITE. 




PAGE NO 


19 


CURRENT TINE * 12.26.22 
THE CPU TIMER * 9.7540E *01 


(71 C 81 (91 (101 




A- 229 


OAT E 02/23/75 
RUN BY CARL BOOLEY 


PAGE NO 


20 


RUN NO. DEMO 6 


ATS— F -- 6 INTERCONNECTED BODIES, LINEAR FRFOUENCY DOMAIN RESPONSE, CURRENT TINE ■ 12.26.32 

CONSTANT SPFFn 1ZER01 MOMENTUM WHEFLS, FORWARD tOOP t PLANT) POLES THE CPU TIMER = 1.0226E+02 


OUTPUT 

MATRIX 

-A *- < 

1 11 

42 X 42 1 
( 21 

( ?1 

( 4) 

f 51 

( 6) 

1 71 

< 8) 

t 9) 

(101 

1 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8850-02 

6 .9630-02 

I 

21 

4. 536D-05 

-8.6040*01 

4.2600-02 

-8.61 10*01 

-4.3120-02 

5.8450-04 

-5.2920-06 

-5.8450-04 

-5.2920-06 

0.0 

2 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-1.2440*00 

-2 .7460*03 

2 

21 

2.378D-01 

3 .8340*00 

-2 -0820*02 

-4.7560*00 

2 .0160*02 

-2.0360+00. 

-2. 7750 -02 

2.0360*00 

-2. 7750-02 

0.0 

3 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-7.7840-06 

0.0 

3 

21 

-6. 9770*01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-8.8700*02 

0.0 

4 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2400*00 

-1 .5250*01 

4 

21 

4.7800400 

6.6710*00 

7.7950*02 

-6.7770*00 

-4.3860*01 

-2.3030-01 

-5.5780-01 

2.3030-01 

-5.5Y8D-01 

0.0 

5 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-1.0330*02 

1 .9120*00 

5 

21 

-2.0790400 

-2.8060*02 

4.8760*01 

2.7390*02 

2 .9600*01 

2.9950-02 

2.4250-01 

-2.9950-02 

2.4250-01 

0.0 

6 

It 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-7.7600*00 

-2 .9790-01 

6 

21 

-3.03 30—02 

1 .2560*03 

1.1350-01 

5.3270-01 

7.2750-01 

—2 .6980—03 

3.5390-03 

2 .6*80—03 

3.5390-03 

0.0 

7 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .8 1 50*00 

-l .5350*01 

7 

21 

-4. 68?D*00 

5.7240*00 

4.2590*01 

-5.8120*00 

-7.8090*02 

— 2.298D-01 

5.4630-01 

2.2980-01 

5. 46 3D— 01 

0.0 

8 

11 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

7.7040*00 

1 .6290-01 

a 

21 

3.0690-02 

4.7780-01 

-2.0720-01 

1.2560*03 

-6.5490-01 

1.5650-03 

—3 .58 ID— 03 

-1.5650-03 

-3.5810-03 

0.0 

9 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

-2.7940-04 

—4 .8600—01 

9 

21 

-3.0330-04 

5 .7930-03 

-6 .3200-03 

—6.6330—03 

1.4780-02 

-9.870D*02 

3.5390-05 

1.9270-03 

3.5390-05 

0.0 

10 

21 

© 

* 

o 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

-9.8700*02 

0.0 

0.0 

0.0 

11 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3050-01 

2 .2690*02 

11 

21 

1.4160-01 

-2.7050*00 

2.9510*00 

3.0970+00 

-6.9040*00 

-8.7020-02 

-1.6520-02 

-8.9990-01 

-1.6520-02 

0.0 

12 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.256D+02 

-5 .5420-02 

12 

21 

-1.7170*01 

1 .4770*02 

2.3990*02 

-1 .475D+02 

2.3920*02 

2.1350-03 

2.0030*00 

-2.1350-03 

2.0030*00 

0.0 

13 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-2.7930-04 

-4.8600-01 

13 

21 

-3.0330-04 

5.7940-03 

-6.3200-03 

-6. 63 30-03 

1 .4790-02 

-1.9270-03 

3.5390-05 

9.8700*02 

3.5390-05 

0.0 

14 

21 

0.0 

o 

• 

© 

0.0 

0.0 

o 

* 

o 

0.0 

0.0 

0.0 

-9.8700*02 

o 

• 

o 

15 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2710*02 

3 .1660—01 

15 

21 

1.7340401 

1.5120 *02 

-2 .4210*02 

-1.5100+02 

-2.4200*02 

2.82 ID— 04 

-2.0240*00 

-2.8210—04 

-2.0240*00 

0.0 



RON NO. Of HO 6 


DATE 02 / 23/75 
RUN BY CARL 60 OLFY 


PAGE NO 


21 


ATS-F — 6 INTERCONNECTED BCDIFS, LINEAR FRFOUENCY DOMAIN RESPONSE* 
CONSTANT SPEFD I 7 ER 01 MOMENTUM WHEELS* FORWARD LOOP IPLAMT) POLES 


CURRENT TIME »= 12 . 26.32 
THE CPU TIMER * 1 . 0251 E +02 


OUTPUT 

MATRIX 

-A*- ( 

42 X 42 1 

CONTINUED 









( 11 

( 21 

f 31 

I 4 | 

( 51 

1 61 

< 71 

1 81 

I 91 

1101 

16 

I 

0.0 

2 . 762 D -01 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

- 7 . 2380-04 

0.0 

16 

11 

7 . 238 D -01 

5 . 70 40 -03 

0.0 

0.0 

- 5 . 7040-03 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

31 

0.0 

0.0 

0.0 

- 3 . 7340-01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

1 

— 1 . 07 3 D — 03 

6 . 4560-03 

0.0 

- 5 . 6650-03 

2 . 4200-01 

1 . 0730-03 

0.0 

0.0 

7 . 9170-07 

0.0 

17 

11 

- 7.91 70-04 

3 . 5940-01 

0.0 

0.0 

3 . 9850-01 

0.0 

0.0 

0.0 

0.0 

0.0 

17 

31 

0.0 

0.0 

0.0 

- 8 . 7300-03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

18 

I 

1 . 0000*00 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

19 

l 

0.0 

-« . 6740-19 

0.0 

8 . 6740-19 

- 1 . 3880-17 

- 5 . 4210-20 

0.0 

0.0 

- 3 . 9700-23 

0.0 

19 

11 

1 . 0840-19 

- 1 . 7350-18 

0.0 

0.0 

-l. 3880-17 

0-0 

0.0 

0.0 

0.0 

0.0 

19 

31 

0.0 

0.0 

1 . 0000*00 

0.0 

4 . 1360-25 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

1 

0.0 

3 . 4690-18 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 . 3860—21 

0.0 

20 

11 

- 3 . 469 D-I 8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20 

31 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

1 

0.0 

0.0 

0.0 

- 3 . 231 D -27 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

11 

- 2 . 019 D -28 

0.0 

0.0 

0.0 

- 1 . 3880-17 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

31 

0.0 

0.0 

5 . 6870-25 

0.0 

1 . 0000+00 

0.0 

0.0 

0.0 

0.0 

0.0 

22 

1 

6 . 2950-02 

4 . 4520-04 

0.0 

- 1 . 5980-03 

6 . 8270-02 

- 6 . 2950-02 

0.0 

0.0 

- 1 . 1530-06 

0.0 

22 

11 

1.15 30-03 

- 3 . 6290-02 

0.0 

0.0 

- 3 . 1980-02 

0.0 

0.0 

0.0 

0.0 

0.0 

22 

31 

0.0 

0.0 

0.0 

- 6 . 0190-04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

1 

0.0 

7 . 1840-02 

0.0 

- 6 . 3260-02 

0.0 

0.0 

0.0 

0.0 

8 . 5800-06 

0.0 

23 

11 

— 8 . 580 D -03 

- 4 . 8000-01 

0.0 

0.0 

4 . 8000-01 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

31 

0.0 

0.0 

0.0 

- 9 . 7130 - 0 ? 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

24 

1 

6 . 356 D- 0 ? 

- 1 . 9790-04 

0.0 

1 . 5950-03 

- 6 . 8170-02 

- 3 . 0220-04 

0.0 

- 6 . 3260-02 

1 . 3970-06 

0.0 

24 

11 

- 1 . 3970-03 

3 . 6230-02 

0.0 

0.0 

3 . 1930-02 

0.0 

0.0 

0.0 

0.0 

0.0 

24 

31 

0.0 

0.0 

0.0 

2 . 6760-04 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

25 

1 

0.0 

- 7 . 1840-02 

0.0 

0.0 

0.0 

0.0 

6 . 3260-02 

0.0 

- 8 . 5800-06 

0.0 

25 

11 

8 . 5600-03 

- 4 . 8000-01 

0.0 

0.0 

4 . 6000-01 

0.0 

0.0 

0.0 

0.0 

0.0 

25 

31 

0.0 

0.0 

0.0 

9 . 7130-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26 

1 

0.0 

6 . 401 D -02 

0*0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

26 

11 

— 6 . 4010—02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26 

31 

0.0 

0.0 

0.0 

- 8 . 6550-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000+00 

27 

11 

0.0 

- 3 . 9470-01 

0.0 

0.0 

3 . 9470-01 

0.0 

0.0 

0.0 

0.0 

0.0 



I zz-v 



RUN NO. DEMO 6 DATE 02/23/75 PAGE MO. 22 

RUN BY CARL BOOLEY 

ATS— F — 6 INTERCONNECTED BOOIES* LINEAR FREQUENCY DOMAIN RESPONSE* 

CONSTANT SPEED (ZERO) MOMENTUM WHEELS* FORWARO LOOP (PLANT) POLES 


OUTPUT MATRIX -A*- ( 42 X 42 1 CONTINUED 




( 1) 

< 2) 

( 3) 

f 41 

I 5) 

( 6) 

( 71 

( 81 

( 71 

(10) 

28 

1 

0.0 

-6. 40 10-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-6.4010-05 

0.0 

28 

11 

6.4010-02 

0-0 

-1 .0000*00 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0-0 

28 

31 

0.0 

0.0 

0.0 

8.6550-02 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

27 

11 

O 

• 

O 

—3.7470—01 

o 

• 

o 

1.0000 *-00 

3.7470-01 

0.0 

0.0 

0.0 

o 

f 

o 

o 

« 

o 

30 

21 

0.0 

0.0 

0.0 

o 

• 

o 

O 

• 

o 

O 

« 

o 

o 

• 

o 

0.0 

o 

• 

© 

-1 .6000-01 

30 

41 

1 • 74 10*01 

0.0 









31 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-2 .0500+01 

31 

31 

-2.0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

31 

41 

2-5470*03 

0.0 









32 

31 

0.0 

-1.136D-01 

o 

f 

o 

o 

• 

o 

0.0 

0-0 

© 

» 

o 

0.0 

0.0 

o 

* 

o 

32 

41 

0.0 

1 .2720*01 









33 

11 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-1.9750*03 

-2 .6090-02 

33 

21 

-1.766D— 02 

-1.2350*01 

1. 7310-01 

1 .2340*01 

3 -556D— 01 

-3 .2270-04 

2.2740-03 

3.2270-04 

2.2740-03 
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RUN NO. DEMO 1 


DATE 02/27/75 
RUN BY A. C. PARK 


X2A61 


PAGE NO. 


1 


NAS 5—1 1996 DEMO PROBLEM 7 
W. CASE TWO BEAM PROBLEM 


CURRENT TIME “ 00.lfc.2G 
THE CPU TIMER = 0.0 


DEMONSTRATION OF DISCOS/NAS IRAN INTERFACE 
TWC BEAMS HOOKED TOGE ThER AND EXCITED BY A TIP FORCE 
USING TWO BEAM DATA GENERATED BY W. CASE USING NASTRAN 
CARD INPUT TO DISCOS GENERATED USING MMC DEVELOPED 
PROGRAM NAS FOR 


> 

I 

NJ 



PAGE NO 


RUN NO- Df NO 7 


GATE 02/27/75 
Flto BY A. C- PA RK X2<-M 




NAS5~llWt CEMO PROBLEM 7 CURRENT TIME =■ 00.1*. 27 

W. CASE TWO BEAM PROBLEM THE CPU TIMER = 2.AOOOE-G1 


summary of GYNAP 1C —$ INULA T10N— PkCCRAM INPUT DATA *♦**♦*♦*♦* 


ACTUAL 

SIZES 

MAXIMUM SIZES 

INTEGRATION DATA 


GRAVITY 

GRADIENT LATA 


RISC. GAIA 

NB 

- 

2 

Mb MAX = 

6 

S1ARTT = 0.0 

G 1 

- 0.0 

GAKA1 = 

0.0 

NOP R NT * 20 

NH 

= 

2 

NHMAX = 

6 

GELTAT = a„C0GD-0a 

G2 

= 0.0 

GAMA 2 = 

0.0 

NOPLOT = 1 

NSPT 

= 

A 

NSPMAX - 

15 

ENOT = A. 0000-02 

G2 

= 0.0 

GAMAS = 

0.0 

IFLNER * u 

NOFMU 

= 

0 

NMWMAX ~ 

5 


GMAG 

- c.o 

PCMAG = 

0.0 


NDELTA 

s: 

0 

NMWeOD = 

A 







NU 

= 

72 

NMD BOO = 

12 







NBE TA 

* 

0 

K.MU 

22 







nlah 

= 

12 

KY * 

250 







NEQ 

* 

32 

KU = 

113 







■TE TOPOLOGY 

ARRAY (IT0P0L1 

FOR TF IS CASE FOLLOWS 







( It ( 2) 

1 L 12 

2 1 0 1 


THE CONSTRAINT SPECIFICATIONS FOR THIS CASE FOLLOW 
( 1) ( 21 

11 11 
2 1 11 

3 1 11 

A 1 11 

5 1 11 

6 1 11 

7 1 11 


THE SPECIFIED INITIAL HINGE ANGLES AND DISPLACEMENTS (BE TAM) FOLLOW 




< 1 ) 

< 2) 

1 

1 

0.0 

0.0 

2 

1 

0.0 

0.0 

3 

1 

0.0 

0.0 

A 

I 

0.0 

0.0 

5 

1 

0.0 

0.0 

6 

1 

0.0 

0.0 


THE SPECIFIED INITIAL HINGE RATES (BETAHC1 FOLLOW 

1 1 

2 1 

3 1 

A 1 

5 1 

6 1 


( 1) 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


I 21 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


C r „ 

kill 


c 
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RUN NO. DENC 7 


TATE 02/? 7/75 
KU N 3 Y A. C. PARK X2A61 


NAS5-I1V96 CEHO PROfcLtM 7 
W. f AS t TkO SEAM PFOaLE* 


CURRENT TIME * 00.16.27 
THE CPU TIMER = 3.7333E-01 


THE NO. QP ELASTIC HOOES/bODY AkKAY < IkGFLX 1 FOLLOWS 
( 1 ) C 2 ) 

11 6 t > 


THE NO. OF P/0 HINGE PC I NT S/E COY ARRAY (NHPC 1 J' FOLLOWS 

< 11 I 21 

11 11 


THE NO. OF SENSOR POINTS/EODY ARRAY (NSPOII FOLLOWS 
( 11 < 2 ) 

11 2 2 


THE MOM. WPESL/aOC v TAbLE (NHUWI FOLLOWS 
< 1 ) < 21 

11 0 C 

2 1 0 0 

3 1 0 0 

<. 1 0 0 

f 1 0 0 

6 1 0 0 


THE STATE VECTOR LENGTH A ° R AY (lENU) FOLLOWS 

( 1) < 2> ( 3) < -1 ( 5) ( 61 
1 1 11 11 5 5 0 G 


THE STATE VECTOR LOCATION ARRAY (LClCUl FOLLOWS 
( U 1 2 ) C 3) ( M t 51 ( t ) 
11 1 12 23 2fc 33 33 


THE SPECIFIED SENSO* PCINT/oODY CORRELATION ARRAY UFTSMWJ FOLLOWS 
( 1) ( 2 1 ( 3 ) ( A ) 

11 112 2 
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M 



RUN NO* OEHO 7 


NAS 5—1 1996 DEMO PROBLEM 7 
M. CASE TWO BEAM PROBLEM 


DATE 07/27/75 
RUN BY A. C. PARK X246I 


PAGE NO* A 


CURRENT TIME * 00.16.27 
THE CPU TIMER * A.8333EHU 


THE POL LOWING DATA IS SPECIFIED MOM. WHEEL INFORMATION (IF ANYI AND CONTROLLER INFORMATION 


THE SPECIFIED 
(THE FIRST 

CONTROLLER 

ndelta are 
( 1) 

0.0 

INITIAL 

INITIAL 

CONDITIONS 

CONTROLLER 

AND CHARACTERISTICS FOLLOW 
STATE VARIABLES, THERE ARE 100 

ADDITIONAL 

CONTROL PARAMETERS! 


1 

1 

( 2! 
0.0 

( 3) 
0.0 

( A ) 
0.0 

C 5) 
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( fc) 
0.0 

( 71 
0.0 

( 6) 
0.0 

C 9| 
0.0 

(101 

0.0 

1 

11 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

21 

31 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

c.o 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 

1 

A 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l 

5 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

1 

b 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l 

71 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

1 

8 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

91 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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RUN NO. OEHCi 7 


PAGE NO 


A5 


DATE 02/2 T/7S 
RUN bY A. C. PARK X2A61 


NAS5-IIV9& DEMO PRUBLEM 7 
W. CASE TWO BEAM PROBLEM 


CURRENT TIME * 00.18. IS 
THE CPU TIMER = 2.32T7E«-01 



AT 

SIMULATION 

TIME* 7 ^ 

= 0.0 

* * * 

* * * 

* * * • • 

* * * 

* * * 

* * * * 

****** 

***** 

THE 

STATE 

VECTOR Y * 













1 1) 

1 2) 

t 31 

c 

A) 

( 51 

( 

6) 

( 7) 

( 8) 

I 9) 

1 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

0. 

,0 

0-0 

0.0 

0.0 

1 

11 

0.0 

0-0 

0.0 

0.0 

o.c 

0. 

.0 

0.0 

0.0 

0.0 

1 

21 

0.0 

0.0 

0.0 

0. 

.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

1 

31 

0.0 

0.0 











AT 

SIMULATION 

TIME , T « 

= 0.0 

* V * 

* * * 

***** 

* * * 

* * * 

* * * * 

****** 

* * * * * 


THE STATE VECTOR TIME DERIVATIVE YDT = 




( 1) 

( 2) 

( 3) 

( AJ 

( 5) 

< 6) 

( 7) 

I 8) 

( 9) 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

11 

-0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

21 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

31 

0-0 

0.0 









AT 

SIMULATION 

TIME, T * 0.0 ******************************** 

l£ btTAS 

(EULER ANGLES, POSITION COORDINATES) ARE 


( n 

( 2 ) 

l I 

0.0 

0.0 

?. 1 

0.0 

0.0 

3 1 

0.0 

C.O 

A l 

0.0 

0.0 

S 1 

0.0 

Ci.G 

6 l 

0.0 

o.u 


( 10 ) 

0.0 

0.0 

0.0 


( 10 ) 
0.0 
0.0 
0.0 


AT S1HUL-ATIQN TIMt. T = 0.0 ******************************** 

THE = ETA TIME DERIVATIVES ARE 




1 1) 

( 2 ) 

1 

1 

0.0 

0.0 

2 

1 

0.0 

0.0 

3 

i 

0.0 

0.0 

4 

1 

0.0 

0.0 

3 

1 

o.c 

0.0 

h 

1 

0.0 

0.0 



AT 

SIMULATION TIME , T * 0.0 

****** 

* * * * • 

****** 

****** 

* * * * 

***** 


FOR 

BODY 

1 

THE 

VELOCITIES ARE 






( 9) 

(10) 




( 1) 

(?) ( 3 ) 

( A) 

( 3) 

( 6) 

( 71 

( 6) 

1 

1 


O.C 

0.0 0.0 

O.C 

c.c 

o.o 

0.0 

0.0 

0.0 

0.0 

I 

11 


0.0 









FOR 

?U)Y 

1 

THE 

CORRESPONDING MOMENTA 

ARE 




( 8) 

( 9) 

(10) 




( 11 

(2) (3) 

( A) 

( 31 

( M 

< 71 

1 

1 


0.0 

o.o o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

11 


0.0 









FOR 

BODY 

1 

ITS 

CONTRIBUTION TO TGTAL 

anculak and 

LINEAR MOMENTUM IS 








( 1) 

(2) (3) 

( A) 

( S) 

( t) 





1 

1 


o.O 

0.0 O.C 

o.o 

0.0 

C.O 





ITS 

CCNTR ItUTION 

TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 

0.0 

0.0 





FOR EODY 1 THfc ELASTIC DEFLECTIONS ARE 
( 1 I ( 7 ) (3) 

0-0 0.0 0.0 


1 


I A) 

0.0 


( 3) 

0.0 


AT SIMULATION TIME* T = O.0 *****,********* 

T FOR LODV 2 THE VELOCITIES Ak£ 

g ID I 2) I 31 14) 15) 16) 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 

1 11 0.0 

FOR BODY 2 THE CPRRfc SP0NU1NG MOMENTA ARE 

ID 12) 13) |4) (5) (6) 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 

1 11 0.0 

FOR BODY 2 ITS CONTRIBUTION TO TOTAL ANGULAR ANL LINEAR MOMENTUM IE 
< 1) (2) 13) (4) (5) (6) 

t 1 0.0 0.0 0.0 0.0 0.0 0.0 

ITS CONTRIBUTION TU TOTAL KINETIC AND POTENTIAL ENERGIES IS C.O 

FOR BODY 2 THE ELASTIC DEFLECTIONS A®C 

I 1) I 2) (3) (4) (5) 

1 1 0.0 0.0 0.0 0.0 0.0 


AT SIMULATION TIME. T= 0.0 ***************** 

THE INTERCONNECTION CONSTRAINT FORC E S < LAMBDAS ) ARE 

(1) (2) (3) (4) it) (6) 

1 1 0.0 0.0 O.u 0.0 0.0 0.0 

1 11 0.0 0.0 


AT SIMULATION TIME. T = 0.0 ***************** 

THE TOTAL ANGULAR MOMENTUM VECTOR IS 

ID (2) (3) 

I 1 0.0 0.0 0.0 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

ID (2) (3) 

1 1 0.0 0.0 0.0 

THE TOTAL ANGULAR MOMENTUM = 0.0 

THE TOTAL LINEAR MOMENTUM = 0.0 

THE TOTAL KINETIC ENERGY = 0.0 

THE TOTAL POTENTIAL ENERGY = 0.0 

THE TOTAL ENERGY (T ■* V ) = 0.0 



/T 1 

V»i, 


i n 

( 6) 

1 9) 

I 10) 

0.0 

0.0 

0.0 

0.0 


1 7) 

I 6) 

( 9) 

(1C) 

C.O 

0.0 

0.0 

0.0 


C.O 


************** 

( ~i ) (6) IV) 110) 

0.0 0.0 0.0 0.0 


************** 
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NAS5-I19V6 GEMC PROBLEM 7 


CURRENT TIMF = 00.24. 

43 



W- CASE TWO 

BEAM PROBLEM 


THE CPU TIMER = 2.G676E+02 


AT 

SIMULATION 

TIME. T - ^.00000-02* ****** 

*********** 

*********** 

* * * 


the 

STATE 

VFCIOR Y ^ 






1 


< 1) 

(2) (3) (4) 

(5) (6) 

(7) < ai 

( 91 

< 101 

l 

1 

0.0 

0.0 0.0 0.0 

0.0 0.0 

— 4 . ] 73C-03 -5.411D-L? 

— 1 .964D-02 

-2.2350-0? 

1 

II 

-1 . 1770-02 

-6.44 70— GR -2.432D— 03 ?.3(7D-0? 

1.03OD-O5 1.6560-01 

—4 .324 [—0 1 -2.2150*00 

2.554D+00 

8.6240-01 

1 

21 

-4, 7 I 40—0 1 

1.9270-01 5.0790-05 1.2120-03 

3 .7370—04 2.2e7D— 05 

4 . 975D— 05 1. 2330-02 

3.4790-03 

-5- 9740-03 

l 

31 

—2 . 3660—03 

1.1 9 ID— 03 






AT 

SIMULATION 

TIME, T = 4.00000-02* ****** 

*********** 

*********** 

* * * 


the 

state 

VECTOR TIMF 

DERIVATIVE YDT = 







1 1) 

(2) (3) ( *) 

(5) (6) 

(7) (El 

( 9) 

( 101 

1 

l 

8. 8820-15 

-1.82 ID-14 4.4920-15 1.5440-16 

-5.Ei44.D-I3 -1.6940-12 

—I .607C *0 1 -7.3430+00 

3.4380+00 

—3 .4050*01 

i 

u 

—2.6? 1U + 0 I 

1.U1C-04 3.2903*00 -?. 9350*00 

7. 596 D— 03 2.070C+02 

-1.324C+02 3.939D+03 

-2.8600+02 

9.6830+02 

1 

21 

3.7L4D>02 

— 3.8230*02 — 4.1730— 03 — 5 . *» 1 1 i>— 0 2 

-1.9640-02 -2.2350-02 

-1.1770-02 -2.2150+00 

2.554D+00 

B.624D— 01 

1 

31 

-4.71 40-0 I 

1. 9270-01 






AT 

SIMULATION 

TIME, T = 4.00000-02* ****** 

*********** 

*********** 

* * * 


the 

BETAS 

(EULER ANGLES, POSITION COORDINATES) ARE 







( I) 

( 2) 





i 

1 

0.0 

0.0 





2 

1 

0.0 

0.0 





3 

A 

o.o 

0.0 





4 

1 

0.0 

0-0 





5 

l 

0.0 

0.0 





6 

l 

o.o 

c.o 






AT 

SIMULATION 

TIME, T = 4.0006D— 02* ****** 

*********** 

*********** 

* * * 


the 

BETA 

TIME DERIVATIVES ARE 







( U 

( 2) 





1 

1 

0.0 

0.0 





2 

1 

c.o 

0.0 





3 

1 

0.0 

0.0 





4 

1 

0.0 

0.0 





5 

I 

o.o 

0.0 





6 

1 

0.0 

0.0 







AT 

SIMULATION TIME, T - 4.00000-02* * 

* * * * 

******* 

* * * * * 

****** 

***** 

* * * 


FOR 

BODY 

1 THE VELOCITIES ARE 










*1) (2) I 31 

1 4) 

( 51 

( 61 

( 71 

( 8) 

( 91 

(101 

1 

I 

0.0 0.0 0.0 

0.0 

0.0 

0.0 

-4.1730-03 

-5.4110-02 

-1.9640-02 

-2. 2350-02 

I 

11 

-1.177C-02 








FOR 

BODY 

1 THE CORRESPONDING MOMENTA ARE 










(D (2) (3) 

< 41 

( 51 

( 61 

( 71 

( 81 

( 91 

<101 

1 

1 

7.761C—OC 5.2550*00 -8.475D-03 

0.0 

— 1 .5 190—03 - 

8.1790-02 

-4. 1730-0 3 

—5 .4 I 10-02 

-1.9640-02 

-2.2350-02 

1 

11 

-1.1770-02 








FOR 

BODY 

1 ITS CONTRIBUTION TO TOTAL ANGULAR AND 

LINEAR MOMENTUM 

IS 







ID i 21 (31 

< 4} 

( 51 

< 61 





1 

1 

7. 7610-06 5 .2550+00 -&.475D-02 

0.0 

— 1 .5190—03 - 

■8.1790-03 






ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 
FOR BODY 1 THE ELASTIC DEFLECTIONS ARE 

< 1> < 2> I 3| ( 41 (51 

9.074C-O5 1.212D-03 3.7370-04 2.26 70-05 4 -9750—05 


1.93067000-05 1.794089270-02 


1 


l 



AT SIMULATION TIME* T = 4.00000-02 


r 

FOR 

BODY 

2 THE VE LUC I TIES AKl 









KJ 

U1 



(1) (2) 

( 3) 

( 4) 

( 5) 

( 6) 

( 71 

( 8) 

( 9) 

(10) 

ro 

1 

l 

-e .4970-08 -2.4320-03 

2.3670-02 

1.0200—05 

1.8 560-01 - 

4.3240-01 

-2.2150*00 

2.5540*00 

8.6240-01 

-4. 7190—01 


1 

11 

1.927D-01 










FOR 

BUOY 

2 THE CORRESPONDING MOMENTA ARE 











(1) (2) 

( 3) 

( 4) 

( 5 1 

( 6) 

( 7) 

( 8) 

( 9) 

(10) 


1 

1 

-I .6970-04 -5.4700-01 

1.4090*01 

6.0850—07 

2. 9850-02 

1.1120-02 

-2 .2600-03 

-l. 1050-02 

2.5480-02 

2.9080-02 


1 

11 

1.2720-02 









FOR 

BODY 

2 ITS CONTRIBUTION TO 

TOTAL ANGULAR ANO LINEAR MOMENTUM 

IS 








(1) (21 

( 3) 

( 4) 

( 5) 

( 6) 






1 

1 

-2.6750-04 -1.1670*01 

4.3940*01 

1 .7360— C7 

2.985D— 02 

1. 1120-02 






ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS l. 6750402 BO- 02 3.559692120—02 

FOR BODY 2 THE ELASTIC DEFLECTIONS ARE 

t II (21 (3) (4) (51 

I I 1.2330-0? 3. 4790-03 -5.974D-03 -2.366D-03 1.191D-03 


AT SIMULATION TIME* T = 4.0000D-02* ******************************* 

THE INTERCONNECTION CONSTRAINT FORCES (LAMBDAS 1 ARE 

(l) (2) (31 (41 (5) (6) (71 ( B) ( 9| (10) 

I l — 2 .7170—03 2.5760+03 1.0830*01 1.7800-0* -2.2210*00 -2.7990*00 -9.4930-03 -1.6260*02 -3.4360*01 1. 7960-03 

1 11 -7.3910-01 -2.1160*00 


AT SIMULATION TIME* T = 4.00000-02* ******************************* 
THE TOTAL ANGULAR MOMENTUM VECTOR IS 

(1) (2) (31 

1 1 -2.5970-04 -6.4170*00 4.3930*01 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

(l) (21 (3) 

1 1 1.73PD— 07 2. 0330—02 2.9460-03 


THE TOTAL ANGULAR MOMENTUM 
THE TOTAL LINEAR MOMENTUM 
THE TOTAL KINETIC ENERGY 
THE TOTAL POTENTIAL ENERGY 
THE TOTAL ENERGY (T ♦ V) 


4. m2 9604 260*01 
2.848619840-02 
2.073476980-0? 
5.35 3 78 1 380-02 
7.427256360-02 


CPU TIML/STEP CPU TIME/REAL TIME 
1 . 8453E *00 4 .6 1 33E *0 3 



A— 25 3 





RUN NO. OEM.'i 7 


NASk-UWf LI MO PM'tLEM 7 

*. casi two tf am pfcj&lim 


DATE 

02/27/76 

PAGE NO. 

5 i 

RUN 6 Y 

A. C. PARK X2461 




CURRENT T]Mb - 00-2'*. 44 
THE CPU TIMER *= 2.0713E *02 


SUMMA'Y OF FLjTT’M, INFORM/ t ion 

NA5‘-I199r LiFC I i M(, PkUfcLtM 7 — W. CASE TWO uE AM N ASTR AN MODEL 


NSET - <. 

NkPLOT = K-l 

KPPL’T = 1000 


NC P L 0 T - I ?6 
KC PLOT = 16 


jr.tr 

JVPL 


7 15 14 15, If 17 18 


6C1 

TIME 


1 NCC 
DM 01 


3 a NCR ID 

LOOT 1 ROT VcL 


NCI 

TIME 


1 NCL 

UV«1 


6 7 NOT 10 

L;C'DY 1 TRANS ViL 


NCI 

TIME 


i NCD 

OM r.? 


■ y 10 NCR ID 

bODY 2 RUT VtL 


NC 1 

TIME 


L NCO 

UVK2 


11 12 13 NGF IC- 

BC; OY 2 TRANS VcL 


UcT = 
JVPL = 


1 66 67 6b b9 70 71 7? 75 ?«. 75 76 77 


vr r 

TIME 


i nc; 

LA MIR 


2 3 4 N'C-RID * 1 

HINGE 1 PUT CLNSTR A I NTS 


NCI 

time 


NCD 

LAr.1T 


6 7 N&kIC = L 

HiNuE 1 TRANS CONSTRAINTS 


NCI 

TIME 


1 NCS: 

LAM2R 


9 10 NGR1D = I 

HINGE 2 ®UT CONSTRAINTS 


NCI 

t 


1 NCI. 
LAM2T 


.1 12 12 M R IP - 1 

F INC E Z TRANS CONSTRAINTS 


1 ST T * 

JVPL = 


112 113 11- 116 lit 117 ;U 114 1 2( 121 


MI 


nc: 


NCR IC 



TINT 


HTOTA 


ANG MOMENTUM 


T J 
L/i 


NCI 

r 

i 

NCD 

- % <> 

7 

NGRIO 

= 

1 

L" 


TIME 



Hinn. 

TPANS 

MOMENT UM 






NCI 

_ 

i 

NCC 

* « V 

G 

NGMC 

s 

1 



TIME 



Kt 

KINETIC ENERGY 






NCI 

_ 

i 

NCD 

M 

►-* 

c 

p- 

G 

NGRID 

- 

1 



TINE 



PE 

PGTENTILE ENERGY 




IS E T 

_ 

4 









JVPL 

— 

1 

122 

123 12A 

I 2b 1 2t 







NCI 


1 

NCD 

= 2 3 

0 

NGR ID 

— 

L 



TIME 



MCM 

TOTAL 

MOMENTUM 





- 

NCI 

- 

I 

NCD 

= <♦ * 

6 

NGRID 

s 

I 



TIME 



ENG 

TOTAL 

ENERGY 





C 






































Demonstration Problem 8 


A- 2 59 


A- 2 60 


C 


c 

c 

c 


c 

c 


c 


SUBROUTINE KHINGE <G> 

ILLICIT «EAL*b <A-H*0-Z) 

DIMENSION Gt 1 ) 

DIMENSION SK (3*6) ,DK (3*6) * HNGT<3*6> 

0 25 b 
d 25b 


0 4lb 
0 41b 
0 3866 
11 3887 
0 3808 
0 41b 

16 41b 

17 41b 

18 4lb 

19 41b 


EQUIVALENCE (CNTDT A < 61 ) * 5K ( 1 ) ) « < CNTDT A < 8 1 ) » OM 1 )) 

r utpe = y.oo 

DU 10 L=1»NH 
DU 10 1*1*3 

HNGT(ItL) * -(SK(I.L)*dETAH(I*3*L) ♦ OK < I « L > •tt’^TAHD ( 1*3 . L > ) 
10 TuTPE * TOTPE * 0.500*SK(I»L) *8ETAH C X ♦ 3 * L ) **2 
HNGTU.l) = MnGT(1*1) -(FWF21 
NNGT (1*2) * HNGT (1*2) - F2 


CuhmON /RHHSMO/ 

’ 8H«6*18* 11) *0S(6*18,15) «P0L(3*3i 6)*O0L<3» 6) 

COMMON /CONPAR/ 

CNTDT A ( 100 ) 

CummOn /MAXMUM/ 

N0MAA,NHMAX*nSPMAX*NM6MAX*NmW8OD»NMOBOD»KMU*KY*KU 
COMMON /MOMENG/ 

P( 113) *PM0M(36) *MTOT (3) *T0TL(3) *ENGKE ( 6),EnGPE( 6)* 

TOTKE, ToTPe. TOTENG* «HTOT.aTOTL 
COMMON /SPECIF/ 

9ETAH<6» 6),BETAHD(b* 6),AM0<*» 5) *RH ( 3 , 3 , 3U ) * RS < 3 . 3 * 30 ) , 

DM (3*35) * OS ( 3 * 3 0 ) *1 MU ( 3 * 5).NMQ*<6. 6) i IFTS«* ( 15) » 
NB*NH*NSPT*NOFMO,NOFLTA, ITOPOL id* 6)*IKGFlX< 6>tIH0ATA(7* 6)* 
LOCO (14) *LENU (14) *NU*N8ETA*NLAM*.MEQ 
COMMON /TwMTR/ FI* Fd 


LtU * IRGf LX < 1 ) ♦ 6 
DU 15 1*1*3 
F * MNGT(I.l) 

DU 16 J*1»LEQ 

16 G(J) s G < J ) ♦ F*0H ( I *3 * J * 1 ) 
15 CONTINUE 


OU 20 L*^»NH 
NU8U « ITUP0L(1*L) 
NU8P ■ 1 TUPOL ( 2»L ) 
LU * 2*l - 2 
LP * LQ ♦ 1 




LwO s l 0CU(NjOh>j) - 1 

LuP * LOCo(nOHP> - 1 

LtO = IflliY (NObQ) ♦ 6 

U-P = I NliFL * ( N jlip ) ♦ h 

Uo 2U 1*1 *3 
Y - HN(j T 1 1 « L ) 

JO 23 Ja ( • t_ f- Id 
LUUJ = LOW * J 

23 OlLOUJ) * G(LOwJ) ♦ Mrtn| I*3»J«LU) 
Ou 26 J* 1 » L F P 


L^PU =■ LUP * J 

2b o<LOPJ> = b(LOPJ) ♦ Y *hm i 1 ♦ j, j.L») 

20 CUNT INUE 
C 

*L T uNn 
£NU 

iutii-fOJT iNt COnTKl 
Implicit me al*d <a-h*o-z> 
c 

COMMON /«HhS«0/ 

* HH<6* 18* 111 »HS ( Id . 15) i o0|_ (3. J » o)»u0L<3« <> > 

Common /conpah/ 

* CNTLHA(IOO) 

COMMON /LOSI ££/ NXtNt»NUL 1 A*NXSS*NbTN»NJf)»NY2»Nj2 
COMMON /SPtCif/ 

* 0ETAH(6* b ) t METAHJ ( 6 ♦ b),AMr)(2» 5 ) « hH < J * J » JO ) « P b < J . J • JO ) , 

* - 0HIA.J5J »OS(3»30l . Im 0(3» 5 ) ♦ NMO* ( 6 . 6 > » i F T 5 mw < I b ) . 

* N9*NH t N^PT*N0FM0«NJ£LTA, TTOPOL (<l« b)tIPbM_M 6 >.IhUaTa(7. 

* LOCO (14) »LENU(1»> ♦ nu* J9ETA.NL AM .NED 

Common /vectuh/ 

* y < 2 po) , ror (250) 

Common /TwmTP/ fi* f 2 

COMMON /AbSDA/ *SSlf ASS?» X$s3. XSS* 

C 

OlMtNSIOM Tu ( ft) .TOO (ft) » PHD ( 3 ) • THAO* ( J ) 

C 

EQUIVALENCE (CN|I>TA(*I) *2A) « (CNTO TA (4.2) ,ZBJ » (CnTUTA |4J> ./C) . 

1 (CNIOTA (*4) *Z0) * (CNTnTA ) »ZE> * (CnTOTA (46) »ZF) . 

2 (CNrOTA(AT) .ZwJ ♦ (CNTflTA (4d) »Zrt> » (CnTOTA (49) *ZL> « 

3 (CNTOTA(bt)) ./mj . (CNTOTA (*>1 ) »ZN) » (CNTOT A (52) .ZP) 

C 

DATA II ST/ 0 / 

IF ( 1 1ST .NE. U> GO TO 10 
I i ST * I 

cccccccccc 


r-j 

O' 


ii**y 1 
u 4W**b 
u cQh 7 
u 25a 
2 253 


0 404b 

u 404V 

16 4031) 

17 4031 
, ltt 4032 

1* 4 0 3 J 
0 403*. 
20 4 03 


r 

ISJ 

K 1 


cccccccccc 

CCC Infc FOLLOWING STATEMENTS «UST ALWAYS HE IN CONTNL.. 

NULTA » Nl>£tTA 
NASS * 4 
NOTU ■ 2 

IF < NDELT A .EQ. 01 RETURN 

ccccccccccc CCC 

CCCC-— NOTE— THIS SUBROUTINE MUST FSTAHLISH NDLTA.NASS AND NOT 0 

CCCCCCCCCCC 

c 

LUEL « LUClM2*NB*?) - 1 
C 

c *••**•***• 


lu continue 

xssi = Y0TU3) 

ASS2 a YUT(1J> ♦ YOT (14) 
AS53 * Y 1 1 3) 

ASS* « Y ( i 3) ♦ Y ( 1 4 ) 


C 

CCCC ESTABLISH THE U/OT (DtLTASJ 
C 


C 

c 

C 

c 


VDT<L0EL*1> 
Yul (LDEL*<i) 
YUT (LOEL+J) 
I 

YoT<LOEL*M 

1 


* Z 8 *XSS 1 ♦ ZA*XSS 3 - ZC*Y(LDEL* 1 > 

■ ZH»XSS<i ♦ ZG*ASS4 ** Zl*Y<LDEL*2> 

« ZB*Zt*ASSl * ZA*ZE*XSSJ 

* Un- ZC*ZE> * Y(L 0 EL* 1 ) - ZF*Y<LUEL«-J) 

■ ZH*ZN*ASS 2 ♦ ZG # ZN*XSS* 

* (ZH-ZL*ZN» * Y(L 0 EL* 2 J - ZP*Y (LUEL *^1 


COMPUTE TORUUES FOR USE In khingf. 


FI * Y<LUEL>3> 
F2 m Y(LUEL*4> 
C 
C 


HtTURN 

END 

SUBROUTINE EATOH ( TEX* I S^Ni NT£X ) 

IMPLICIT HEAL*8 ( A- H»0“Z) 

DIMENSION TF A ( 6 • ] ) * ISPN<1) 

COMMON /maXmum/ 

NHMAA*NHMAX t NSPMAAf NMWMAX * NMWbOU « NMOBOU » AMU » N Y # K U 
Common /SPECIF/ 

BETAH ( 6 * o ) * HE T AHO < b » 6),AM0<2* S ) * Hu < J « J • 3 U ) « RS < 3 * J » 3 0 


0 40S7 


0 

U AO&l 
0 400C 
0 4003 
0 400* 
0 40/S 


0 4063 
0 4000 


0 4000 
0 4001 
040 

0 406 J 
0 4004 
0 400 ^ 
0 4006 
0 400 1 
U 4000 
16 4009 


( 


c; 


c 



A- 26 3 


* OH (3*3b) tUb <3« iu ) * Wj M, b)»MM<j.,(o» t> ) * i F T hHw [ 1 b > » 

* Nfc)»NH»NbPT * UOFPH.HL'E LT A . T TOPOL ( 2 i 6)»1 *gEla( b ) » JHOATA (7 « 

* L0CU<14) ,L£nUI 1*I ♦NOtNWETA.NLAMfNLQ 

CUMMUfJ /VFCT'JH/ 

* Y<2bO) .YllT (2S0) 

c 

uA r A I IS F / 0 / 

c 

CCC ESUHLlbrt Tr£ tKThWNAL 6 OHCE / TOUQUE FO-LONG VECTu*) »Nu NUMHE* 
CCC Thc LORWESPONUlNo SENIUM POINTS. Al^U ESTABLISH Tm£ NUMfc)£K OF 
CCC MA-lOmG VECTORS (mTEA). 

C 

IT < I 1ST . EQ • 1 ) GO 10 S 

nsr = i 

Uv 10 I = 1 * to 
JO 10 J= 1 »NSPmaa 
10 ItA < I . J> * 0.0 u 
C 

5 iOU * 0 

c 

T URN 
EMU 

bObHOUTlNt ShaETT (TbMFT) 

Implicit heal*o <a-h*(i-2» 

IUMLNSIOh T SHF 1 < 1 1 

c 

CummON /maXMUh/ 

* NHMA A f NHM A X » NSPHA A *Ar»-WHAX » rjM» HUU .NMObOO *AMO*AYf'*U 

CuwMUN /SPECIE/ 

* HE T Am ( ft » ft) .8ETAHU <ft« ft),AM(j<2» b) *Hb( J» Ji3(j) , 

* OH < 3 * 35) * US ( 3 »30) * i "*<) ( 3 t b>*NMU*(h» ft ) . I E T Sf* < 1 S } * 

* Nd ♦ Ain « MSP T tNOf MU » NOE LT A ♦ TT oPOL ( 2 » ft)fl*bEL*< ft ) * 1 "D A T A 1 7 . 

* LUC<-*( 14) .Lt-VlM 1*) »NU»NHETA.NLAM»NtU 

LURPON /VECTOR/ 

* Y(2bO) , Tul <2S0) 

C 

u A T A 1 1 S T / 0 / 

C 

IE (11 ST .EQ. 1) GO 1o 10 
I1S1 a 1 
DO S 1*1«Nmrmaa 
b TSHFT(I) * O.D 0 
C 

10 CONTINUE 
return 


1 f 

40 vo 

Id 

4 6 V 1 

IV 

40*2 

0 

40Y3 

20 

40b 

0 

40 Vb 

0 

'4 0 V ft 

u 

40V / 

u 

4 0 Vb 

u 

4 U * V 

0 

41 00 

0 

4101 

u 

4102 

0 

4 1 0 J 

0 

4 1 O 4 

u 

4 10b 

V 

4100 

0 

410 / 

0 

41 Od 

o 

41 o* 

u 

4120 

0 

4121 

Ubo 

u 

4123 

u 

4124 

u 

4 12b 

0 

4 12ft 

0 

412/ 

II 

4 1 2ft 

1ft 

4 1 2 * 

1 < 

Al JO 

la 

4i J1 

1 V 

4 132 

0 

4 1 3 J 

2U 

40b 

w 

4 1 3b 

0 

4 1 3ft 

0 

4 1 J T 

u 

4130 

0 

413V 

0 

4 1 4 0 

1) 

4 1 4 1 

u 

4l4t 



► 


I 

rj 

CTv 


c 


c 


c 


c 


tNO 

SUBROUTINE F.UAOO 
IMPLICIT WEAL** (A-M«0-Z) 


CummON /BHHSHO/ 0 25a 

* 0H ( 6 * 1 ft * 1 1 ) *BS ( t> * 1 H ♦ 1 5 ) » POL 0*3* b).OOL(3t to > E 

COMMON /ONAUX / U Aj* 

* NAIM U Ai* • 

COMMON /MAXMUM/ 0 *1* 

* NttMAA«NHMAA*NSMHAX*NMWMAX,NMWdOL>*NMDHOOf*MU*KY«*U U *1P 

Common /specie/ v *l=» 

* BETArt<b* b) f 0£TAMOtb* 6)tAM0U» 5) *RH < J • J*3U ) *«S 1 3* •*« 30 } . lt» Ala 

* (JH(3» 35) «OS (3*30) « IMO (if SJtNMO-Mb* 6 ) * IF TSmW ( 1 a ) » It Ala 

* N0» *rt*NSpr*NOFMd*NOELTA# JTOPOL <E* 6)»I*OFLX< b)*IMl)ATA<7« 6)« 1» *1^> 

* LOCOUA) ,LENUU A) »NU»N«ETA.NLAMtNEO 1* Ala 

COMMON /VECTOR/ 0 Ala 

* Y (2aw) , Y0H250) HU AQS> 


COMMON /ASSDA/ XSSI* XSS2 » XSS3 « XSS* 

OaTa IlST/ 0/ 

u A 1 b 

IF (IlST .NE. 0) GO TO 5 
IlST * 1 
NAOX > 6 

LUEL ■ LOCO (2*NB*2) - 1 
s continue 

XJ»S1 « YOT (13) 

XSS2 ■ YOT(IJ) ♦ YDT < 1 A J 
XbS3 * YUJ) 

XSSA ■ Y ( 13) ♦ Y ( 1 A ) 

YUT(NEQaI) a XSSI 

yotineg**:* ■ xss? 

YOT(NEQaJ) « XSS3 
YOT<NEQaA) * XSSA 
YuT(NEO*S) - Y <LOEL*J) 

YoT (N£Q«6) • Y <LOEL*A) 

RETURN 
END 


U A 1 t 
U Al / 


0 A)A4 

vai i 
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O.J 

0 , 0 

u .*> 

Foh#aPj loop Tf 

I 

MlM1/hT2 



HONn 





1.0 lOo. 

-o 0 . 

**o . 
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HUH NO. Of HO fi 


DATE 04/21/T5 
HUN RY 0 OEVEPS 


page ko 


1 


* DYNAMO CHFCKOUT OF TWO DEGREE OF FRFFDOM PLANT, CURRENT TJHF = 0T.?*.33 

w fWO (.ONTROi CHANNELS, RATF AND POSITION FEED-PACK ™ c CPU TTMF° =■ 0-0 

o 

SUMMARY OF DYNAMIC-SIHULAT10N—PPOGP AM INPUT DATA • ♦*****•*♦ 

ACTUAL SIZES MAXIMUM SIZES INTEGRATION DATA GRAVITY GRADIENT DAT A^ 

NR = 2 N8MAX * 6 5TARTT * 0.0 G1 * 0.0 GAHAl - 0.0 

NH - ? NMMAX * 6 DELTAT * I.OOOD-OI G2 * 0.0 GAMA2 = 0.0 

NSPT = I NSPNAX * IS FNOT = 1.0000-01 G3 * 0.0 C AH A 3 - 0.0 

NOFHO * 0 NMWMAX * S GHAG = 0.0 RC-AG = 0.0 

NDFLTA * A NMWBOD * A 

NU =1? NHOBOO = 12 

NPETA = 2 KMU * 22 

NL AM = !'■ ‘(Y «■ 250 

NFQ = If KU - 113 


THE TOPOLOGY WAn * tTOPOL J FOR THIS CASE FOLLOWS 
i II I 2 ) 

1 ? 2 

2 i o 1 


THE CUNS^XTf;T <FFC>i ’CATIONS FOR THIS CASE FOLLOW 
' I > t 2 ) 

t } l 

: i 

i ? ii 

>.i ii 

s : o o 

6 1 1 I 

7 1 T 1 


THf r.PECTFTfO INITIAL FlrrGE ANGLES ANO DISPLACEMENTS (RFTAHJ FOLLOW 

( 1 » ( 2 ) 

1 t 0.0 0.0 

2 I 0.0 0.0 

3 I 0.0 1.0 

A 1 0.0 0.0 

5 1 0.0 c.O 

6 1 0.0 0.0 


THE SPECIFIED INITIAL HINGE RATES IBETAHP) FOLLOW 
(11 <21 
1 1 0.0 0.0 

2 1 0.0 0.0 

3 I 0.0 0.0 

A l 0.0 0.0 

5 I 0.0 0.0 

6 1 0.0 0.0 


RISC. DATA 

SrPRNT * 0 

NOPLC = 0 

IFLNEP = l 




PUN NO. DEMO fl 


DATF 04/21 n*> 
RUN BY 0 DEVERS 


DYNAMO CHECKOUT OF TWO DtGRI E OF FPEEDOM PLANT « 
TWO CONTROL CHANNFLS, ® ATE A NO POSITION FFED-P ACK 


THE NO. OF ELASTIC MODE S/9CDY ARP A v ll»GFLX) FOLLOWS 
f 1) ( 2) 

li on 


TH C NO. OF P/O MlNGF POINTS /EDDY ARRAY CNHPOl 1 FOtLOWS 
< 11 ( 2 > 

11 11 


THF NU- OF SENSOR POINTS/eODY ARRAY (NSPOl I FOLLOWS 

(!>(?» 

11 10 


THE MOW « WMFFL/BOOY TARLF (VWCWI FOLLOWS 
I II I 21 

11 0 0 
2 1 0 0 

3 1 0 0 


4 1 

5 1 


o o 

0 0 


THE STATE VECTOR LENGTH ARRAY (LENU) FOLLOWS 

( ! 1 ( 21 ( 31 ( 41 ( SI ( 61 
1 1 6 6 0 0 2 4 


THE STATE VECTOR LOCATION ARRAY (LOCUI FOLLOWS 
( 11 f 21 f 31 C 4) I El I 61 
11 1 7 13 13 13 IS 


THF SPECIFIEO SENSOR POINT/BODY CORRELATION ARRAY (IFTEMW1 FOLLOWS 
( 11 

1 1 1 


(O 



PAGE NO. 2 


CURRENT T INF = 07.3^.33 
THE CPU TIMER = 1.2667E-01 



RUN NO. DEMO 8 


CATE 04/71/75 
RUN BY 0 OEVERS 


PAPE NO 


CDRRFNT TIME e 07.34.33 
T«E CPU TIMER = 2.I667E-OI 


THE FOLLOWING DATA IS SPECIFIED NON. WHEEL INFORMATION (IF ANY } AND CONTROLLER INFORMATION 


^ DYNAMO CHECKOUT OF TWO DEGREE OF FREEDOM PLANT, 
rj TWO CONTROL CHANNELS, RATE AND POSITION FEED-BACK 


THE SPECIFIED CONTROLLER INITIAL CONDITIONS AND CHARACTERISTICS FOLLOW 

f THE FIRST NOELTA ARE INITIAL CONTROLLER STATE VARIABLES, THERE ARE 96 ADDITIONAL CONTROL PARAMETERS) 

I II C 21 (31 I 4 ) (51 I 61 IT ) I PI I 9 ) (101 

1 1 O.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 11 0.0 0.0 0-0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

l 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 31 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 61 4 . 5000 ♦02 2 . 0000*00 4 . 5000+02 5 . 0000+02 3 . 0000+00 5 . 000 D +02 4 . 5000+02 2 . 000 D +"0 4 . 5000+02 5 . 0000+02 

l 51 3 . 0000+00 5 . 0000+02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 61 0.0 0.0 0.0 1 . 6240+03 0.0 0.0 0.0 0.0 0.0 0.0 

1 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 61 0.0 0.0 0.0 9 . 0670-01 0.0 0.0 0.0 0.0 ' 0.0 0.0 

1 91 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.c 





RUN NO. OF**D * DA TF 04/P1/7S “AC! NC . 

RUN PY O DIVERS 



DYNAMO CHECKOUT 

O f TWO OEr,OFr oc FRFFDOM PLANT, 


CUPP F * :T T J E = 


TWO CONTROL CMANNM*, FATE 

A NO “OSITION fffo-back 

TMf CPU MR” - 4.7C0GE-C1 


SUMMARY OF 

input data 

FOR BOOY 

1 WHICH TS 

RIGID. 


THF 6X6 INFP1IA MATRIX 

IS 






( 1 ) 

1 2) 

< 31 

1 4) 

( El 

1 61 

1 

1 l.OOOD^OO 

0.0 

0.0 

O.o 

0.0 

0.0 

2 

1 0.0 

l .nnoo+no 

o.o 

0.0 

0.0 

0.0 

3 

1 0.0 

0.0 

1 .0000*00 

0-0 

0.0 

0.0 

4 

1 0.0 

0.0 

0.0 

2. T 000*00 

0.0 

0.0 

5 

1 0.0 

0.0 

0.0 

0.0 

2.7000*00 0.0 

6 

1 o.o 

0.0 

( .0 

0.0 

0.0 

2.7000*00 

FOP 

BODY 1 THE P-0 

hinge no. 

AND THE EULFR ROTATION TYPE APPEAR IN TMf FOLLOWING INTFC F P AP«AV WHICH 

IS 

FOLLOWED BY AN ARRAY CONTAINING EOLER 

ANGLES U, 

2,31. AND 

POSITION VECTOR COMPONENTS 14.',6l THAT POSITION THE 

HTNGF TPU^ W«»T THF 

PPDY TRIAD 






< 11 ( 

21 





1 

1 2 

1 






< I 1 

I 21 

1 31 

( 41 

( El 

( 61 

1 

1 0.0 

0.0 

0.0 

5 .0000*00 

0.0 

0.0 

FOR 

BODY I THF SFNSOR POINT NO. AND THE 

EULER ROTATION TYPE 

APPEAR IN THE FOLLOWING INTFOFP AR°AY WHICH 

TS 

FOLLOWED BY AN ARRAY CONTAINING FULfR 

ANGLES! 1 #2* 

31, AND POSITION VECTOR COMPONENTS 14, *5, 61 THAT POSITION THE 

SENSOR TRIAD WRT THE 

BODY TPIAD 






(111 

2) 





1 

1 1 

1 






( 11 

i 2i 

( 31 

t 41 

( SI 

1 61 

1 

1 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


NJ 

u> 



RUN HO 

. DEMO 8 



DATE 04/21/73 



PAGE NO 





RUN 

BY D DFVERS 




t 

DYNAMO CHECKOUT 

OF TWO DEGREE OF FREEDOM PLANT, 



CURRENT 

time = 07.3A.3A 

si 

■C' 

TWO CONTROL CHAMIELS, RATE 

ANO POSITION FEED-BACK 


THE CPU 

TIMER e 6.1333E-01 


SUMMARY OF 

INPUT DATA 

FOR BOOY 

2 WHICH IS 

RIGID. 




THE 

6X6 INERTIA MATRIX 

IS 








« 11 

( 2) 

( 31 

i 41 

( 5) 

( 6) 



1 

1 l. 0000+00 

0.0 

0.0 

0.0 

0.0 

o.o 



2 

I 0.0 

I .0000+00 

0.0 

0.0 

0.0 

0.0 



3 

1 0.0 

0.0 

1 .0000+00 

0.0 

0.0 

0.0 



4 

1 0.0 

0.0 

0.0 

3.1 OOD+OO 

0.0 

0.0 



5 

1 0.0 

0.0 

0.0 

0-0 

3 .1000+00 

0.0 



6 

1 0.0 

0.0 

0.0 

0.0 

0.0 

3 .1000+00 




FOR BODY 2 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE AFPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1,2,31, ANO POSITION VECTOR COMPONENTS (4,4,6) THAT POSITION THE 
HINGE TRIAD WRT THE BOOY TRIAD 
I tl t 21 

112 1 

( II 12) 13) (4) ( 5) (61 

1 I 0.0 0.0 0.0 —5.0000+00 0.0 0.0 


THE FOLLOWING INTEGER ARRAY (INDCP) PRESCRIBES INDEPENDENT VARIABLES (1)* AND DEPENDENT VARIAPLfS (0) 


C I) ( 21 ( 3) < 4) ( 5) ( 61 ( 7) ( 8) ( <*) 110) Ul) (121 (131 U4) C 1 5 ) (16) (171 US) 

II OOOIOOOOOlOOIlllll 





«UN HO. DEMO 8 


DATE 0A/21/T5 
RUN BY 0 Of VERS 


PAGE NO 


DYNAMO CHECKOUT OP TWO Of G®f F Of FREEDOM PLANT, CURRENT TJMF = 07.3A.36 

TWO CONTROL CHANNELS, KATE ANO POSITION FFF0-MACK Tnf CPU TIMFR = 1 .203?E-»00 



AT 

SIMULATION 

time, t 

= 0.0 1 

»•**•* 

* * • * * 1 

»***«* 

***** 1 

****** 

* * * * 


THF 

state 

VECTOR Y s 












1 11 

( 2) 

f ?l 

( A J 

1. 5) 

1 6) 

( 71 

( 8) 

I 91 

( 10) 

1 

I 

0.0 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

|U 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0*0 

0.0 




THE 

■1 

AT 

state 

SIMULATION 
VECTOR TIME 

( n 

TIME, T * o-o 
DERIVATIVE YOT = 
17) 13) 

******************************** 

(A) IS) 1 6) 17) IP) I 9) 

110) 

1 

1 

0.0 

0.0 

0.0 

0.0 0.0 0.0 0-0 0.0 0.0 

0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 0.0 0.0 0.0 o.o 



AT SIMULATION TIME, T = 0.0 **************. ****************** 

THT BETAS IFULFP ANGLES, POSITION COORDINATES) ARE 




1 11 

I 2) 

1 

l 

0.0 

0.0 

2 

1 

0.0 

0.0 

3 

1 

0.0 

0.0 

A 

I 

0.0 

0.0 

5 

I 

0.0 

0.0 

6 

1 

0.0 

0.0 


AT SIMULATION TIMt, T *■ 0.0 *************** ***************** 

THE BETA TIME DERIVATIVES ARE 




< 1) 

l 2) 

1 

l 

0.0 

0.0 

2 

1 

0.0 _ 

0.0 

3 

1 

0.0 

0.0 

A 

1 

0.0 

0.0 

s 

l 

0.0 

0.0 

6 

I 

0.0 

0.0 


AT SIMULATION TIME, T - O.C ******************************** 

THF DELTAS (CONTROL SYSTEM VARIABLES) ARE 


\ 


(ii r ?) (3) 

f A) 

1 

1 

0.0 0-0 0.0 

0-0 


AT 

SIMULATION TIMF, T * O.C 

****** ********* 

THF 

delta 

TIMF DERIVATIVES ARE 

(1) I 2 ) ; 3) 

I A) 

1 

1 

0.0 0.0 0-0 

o.r* 




AT 

SIMULATION TIMF, T = 0. 

tl 

***** 4 



FOR 

BODY 

1 

THE 

VELOCITIES ARE 




r 




( I) 

1 2 ) 

( 3) 

( A) 

15) 16) 

Ka 

1 

1 


0.0 

0.0 

0.0 

0.0 

c 

• 

c 

c 

c 


FOR 

BODY 

1 

THE 

CORRESPONDING MOMENTA 

ARE 






I 1) 

1 ?) 

( 3) 

( A> 

(5) (6) 


I 

1 


0.0 

0.0 

0-0 

0.0 

0.0 0.0 


FOR 

eoor 

1 

ITS 

CONTRIBUTION Tfi 

TOTAL 

ANGULAR ANT 

LINEAR MOMENTUM IS 



276 


( 11 

( ?• 

( 31 

t M (5) 

f 6) 

I 1 0.0 

0.0 

0.0 

0.0 0.0 

0.0 

ITS CONTRIBUTION 

iG TOTAL KINETIC 

AMO 

POTENTIAL ENERGIES IS 

0.0 



AT 

SIMULATION TIME, T * 0. 

0 

* * 

* * * * 


* * 

FOR 

BODY 

2 

THE 

VELOCITIES ARE 









( I) 

( 2) 

( 3) 


( 61 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

2 

THE 

CORRESPONDING MOMENTA 

ARE 







( 1) 

( 2) 

( 31 


f 4) 

f 51 

< 61 

I 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

ftOOY 

2 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 




( 11 

( ?) 

1 31 


( 41 

C 51 

( 61 

l 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL ENERGIES IS 0.0 


AT SIMULATION TIME, T * 0.0 *************** 

THE INTERCONNECTION CONSTRAINT FORCES (LAMBDAS I ARE 

(1) (?) (31 (41 (?) (61 

1 1 0.0 0.0 0.0 0.0 0.0 0.0 


AT SIMULATION TIME, T * 0.0 ****** ********** 

THE TOTAL ANGULAR MOMENTUM VECTOR IS 

(I) (?) ( 3) 

1 1 0.0 0.0 0.0 

THE TOTAL LINEAR MOMENTUM VECTOR IS 

t II (21 (3) 

I I 0.0 0.0 0.0 

THE TOTAL ANGULAR MOMENTUM = 0.0 

THE TOTAL LINEAR MOMENTUM - 0.0 

THE TOTAL KINETIC ENERGY = 0.0 

THE TOTAL POTENTIAL ENERGY = 0.0 

THE TOTAL FNERGY (T ♦ VI = 0.0 


c 


0.0 




RUN VO. DEMO 8 


DATE 04/21/75 
RON BY D DEVEFS 


PAGE NO. 


DYNAMO CHECKOUT OF TWO OfG*>*F OF FREEDOM PLANT, 
TWO CONTROL CHARM FI 5, RATE ANO POSITION FEED-BACK 


CURRENT TIME * 07.34.48 
THE CPU TIMfU = 5.?833F*O0 


OUTPUT 

MATRIX 

-A- I 

1 4 X 8 ) 









< 11 

< ?) 

( 3 ) 

( A ) 

< 5 ) 

( 6 ) 

< T ) 

{ 8 ) 

1 

1 

— 3 - 3580-01 

3 . 3580-01 

0.0 

5 . 275 D * 0 ? 

o.o 

0.0 

- 3 . T 04 D-OI 

0.0 

2 

1 

2 . 925 D -01 

- 2 . 9250-01 

0.0 

- 4 . 5940 * 0 ? 

0.0 

0.0 

0.0 

— 3 . 2260—01 

3 

1 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

1 

- 1 . 0000*00 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

1 

2 . 0000*00 

0.0 

4 . 5000 * 0 ? 

0.0 

- 4 . 5000*02 

0.0 

0.0 

0.0 

6 

1 

0.0 

2 . 0000*00 

4 . 5000*07 

4 . * 000*0 2 

0.0 

- 4 . 5000*02 

0.0 

0.0 

7 

1 

6 . 0000*00 

0.0 

1 . 3500*03 

0.0 

— 8 . 5000*02 

0.0 

- 5 . 0000 * 0 ? 

0.0 

8 

1 

0.0 

6 . 0000*00 

1 . 3500*03 

1 . 3500*03 

0.0 

- 8 . 5000*02 

0.0 

- 5 . 0000 * 0 ? 

9 

1 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10 

1 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11 

1 

0-0 

0.0 

1.0000*00 

o.o 

0.0 

0.0 

0.0 

o.o 

1 ? 

1 

0.0 

0.0 

1.0000*00 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

13 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

14 

1 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l .0000*00 


110 ) 


END OF WRITE 


278 


RUN NO. D*MO 8 


tUTT. 04/? 1/75 
8Y O OEVCRi 


PAGE Kfl 


S 


OYMAMO CHECKOUT Of TWO DEGREE Of FREEDOM PLANT, 
TWO CONTROL CHARNELS, RATE AMO POSITION FEEO-fiACK 


UIPRFNT TIMF « 07.34.53 
THE CPU 7IMER = 6.0333E*00 


OUTPUT MATRIX -T- 


8 X 8 1 


( 1 ) 


( 21 I 31 ( Al 


( 51 


(61 (7) 


( 81 


1 1 

2 1 

3 I 

A l 

5 1 

6 1 

7 1 

8 1 


0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 


1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

1 . 0000*00 
- 1 . 0000*00 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 


( 91 


( 10 ! 


ENO OF WRITE. 



c 



( 


RUN NO. OF MO fl 


OAT E 04/21/75 
RUN BV 0 DEVERS 


DYNAMO CHECKOUT OF TWO OfGRFE OF FREEDOM PLANT* 
TWO CONTROL CHANNELS * RATE ANO POSITION FEED-BACK 


.page NO. 10 


CURRENT TIME * 07.35.15 
THE CPU TIMER * 1.1170E+01 


OUTPUT 

MATRIX 

-A*- 1 

ex b i 




( 11 

1 21 

1 3) 

1 

1 

-3.35 80-01 

3.3580 -01 

-5.2750+0? 

2 

I 

2.9250-01 

-2.925D— 01 

4.5940+02 

3 

1 

I .0000+00 

0.0 

0.0 

4 

1 

0-0 

1.0000+00 

0.0 

5 

1 

2.0000+00 

0.0 

4.500D+02 

6 

1 

0.0 

2.0000+00 

0.0 

7 

1 

6.0000+00 

0.0 

1.3500+03 

e 

1 

0.0 

6.0000+00 

0.0 


1 4» « 51 

( M 

< 71 

5.2T50+0? 0.0 

0.0 

-3 .7040-01 

4.5940+0 ? 0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 0.0 

0.0 

0.0 

0.0 -4 .5000+0? 

0.0 

0.0 

4.5000+02 0-0 

-4.5000+0? 

0.0 

0.0 -8 .5000+02 

0.0 

-5.0000+02 

1.3500+03 0.0 

-8.5000+02 

0.0 


ENO OF WRITE. 


I PI 


0.0 

-3.2260-01 

0.0 

0.0 

0.0 

0.0 

0.0 

—5.0000+0? 


< 91 


110 ) 


NJ 

lO 



HO- 

DEMO 8 


DATE 

04/21/75 




RUN BY 

0 DFVERS 


DYNAMO CHECKOUT 

OP TWO OEGKEE 

OP FREFOOH PLANT, 



TWO CONTROL CHANELS, KATE A NO 

POSITION FEED-BACK 



KT A 


RTA* 

MO 

REAL PART IMAGINARY PART 

REAL PART 

IMAGINARY PART 

1 

-0.499990 *03 

0.0 

-0.49PQ90 *03 

0.0 

2 

— C. 499980*03 

0.0 

-0.499980*03 

0,0 

3 

-O. 450010*03 

0.0 

-0.450010*03 

0.0 

4 

-0.450010*03 

0.0 

-0.450010*03 

0.0 

5 

— 0.315?5D*00 

—0.31 420D+02 

-0.315250*00 

-0.314200*0? 

6 

-0.315250*00 

0.314200*02 

-0.315250*00 

0.314200*02 

7 

-0.107280-02 

-0.587220*00 

-0. 107280-02 

-0.587220*00 

8 

-0.1072 80-02 

0.587220*00 

-0. 107280-0? 

0.587220*00 



( 


PAC-E NO 


. 1 1 


CUPREN T TIME * 07.35.1% 

THE CPU TIMEP = 1.1^83E*01 




Reproduced from 

hoct auailahlA rnnv 


( 


RUN NO. OF NO 8 


DATE 04/21/75 
RUN BY 0 DEVERS 


OVNAHO CHECKOUT OF TWO DEGPEE OF FRf EDON PLANT, 
TWO CONTROL CHANNflS, RATE ANO POSITION FEED-BACK 


NUN 

NO REAL PART INAGINARY PART 


1 -0. 146250400 -0. 214340*02 

2 -0.146250*00 0.214340*02 

3 0.0 0.0 

4 


DEN 

REAL PART INAGINARY PART 


-0.314I6D*0O -0.314140*02 

-0.314160*00 0.314140*02 

0.0 0-0 

0.0 0.0 



r 

K 1 

QD 


1 


PAGE NO. 1R 


CURRFNT TTNF * 07.35.37 
THE CPU TTNfR = 1.4010F*01 




RUN r«L 


OEWO 8 


OATL 04/21/75 
HUN BY D DIVERS 


PAGE NO 


£ DYNAMO CHECKOUT OF TWO DFGREf OF FREFOOM PLANT, 

® TWO CONTROL CHAMVELS* RATE A NO POSITION f EE0—8ACK 


SO 


CURPFNT T INF = OT.35.37 
THE CPU TIMFP = 1.4107E+01 


OUTPUT MATRIX RREO ( I X 700 I 




( 1) 

1 21 

1 31 

( 4} 

I 51 

1 61 

t 71 

t 81 

< <»1 

<101 

1 

1 

0.0 

1 . 0000*00 

0.0 

0.0 

1 . 0000*00 

1 . 0000*00 

1 . 7240-01 

6 . 823D - P3 

2.14 30*01 

1 . 0000-02 

l 

11 

3 . 1420*01 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

0.0 

0.0 


ENO OF WHITE. 


C 


fi 


( 


'I 


C 



A-283 



HI<N NO. OFHO 8 PATE 04/21/75 PACE NP. 21 

PUN BY D DEVERS 

OVNAMO CHECKOUT OF TWO OEGREE OF FRFEDON PLANT « 

TWO CONTROL CHANNELS* RATE AND °OSITTPN FEEO-CACK 

FORWARD LOOP TF l XlOOT/RTl 


FRFO/RAO/SEC 

FRFQ/MERT7 

RFAL 

ihag 

ANP 

PECIPELS 

PAD 

OFG 

0. 1000000*0 I 

0.1591550*00 

0.1279470-06 

—0.1722130*00 

0.1722130*00 

-15.279 

4.7124 

270.0000 

0.1100000*01 

0.1750700*00 

0.1548820-06 

-0.1565190+00 

0.1565190*00 

-16.109 

4.7124 

2 70.0000 

0.1250000*01 

0.1909440*00 

0. ->001460 -06 

-0.1376800+00 

0.1376800*00 

-17.223 

4.7124 

270.0001 

0.1 <*00000*01 

0 .2228 170*00 

0.2512660-06 

-0.1228710*00 

0.1228710*00 

-18.2T1 

4.7124 

270.0001 

0.1 600000 *o I 

0.2546480*00 

0.3285840-06 

-0.1 074 ST) +00 

0.1074370*00 

-10.377 

4.7124 

270.0001 

0.1800000*01 

0.2864790+00 

0.4164390-06 

-0.9542320-01 

0.95*2320—01 

-20.407 

4. 7124 

270.0002 

0.2000000*01 

0.3183100*00 

0.514« 180—06 

— 0. 658041D— 01 

0.8580410-01 

-21.330 

4.7124 

270.0003 

o.??ooooo*oi 

0.350141 D*00 

0.6241160-06 

-0. 7792650-01 

0.7792650-01 

-22-166 

4.7124 

270.0004 

0.2500000*01 

0.3978BTD+00 

0.8082540-06 

-0.6846090-01 

0.6846090-01 

-23.201 

4.7124 

270.0006 

0.2800000*01 

0.4456340+00 

0. 1017170-05 

-0.6101030-01 

0.6101030-01 

-24.292 

4.7124 

270.0009 

0. 3200000+0 1 

0.5092960*00 

0.1335080-05 

-0.5323080-01 

0.5323080-01 

-25.477 

4.7124 

270.0014 

0.3800000+01 

0.6047890+00 

0.1898970-05 

— 0.445986D— 01 

0.4459860-01 

-77.014 

4.7124 

270.0024 

0.4500000*01 

0.7161970*00 

0.2695130-05 

-0.3739270-01 

0.3739270-01 

-28.544 

4.7125 

270.0041 

0.5200000*01 

0 .8276060*00 

0.3649910-05 

-0.3208420-01 

0.3208420-01 

-29.874 

4.7125 

270.0065 

0.6200000*01 

0.986 76 1D*00 

0.53 14 140-05 

-0.2651480-01 

0.2651480-01 

-31.530 

4.7126 

270.0115 

0.7000000*01 

0.1114080*01 

0.6027360-05 

-0.2315320-01 

0.2315320-01 

-32.708 

4.7127 

270.0171 

0.7800000*01 

0.1241410*01 

0.8822520-05 

-0.2043710-01 

0.2043710-01 

-33.792 

4.7128 

2 70.0247 

0.8900000*01 

0.1416480+01 

0. 1195590-04 

-0.1743160-01 

0.1743160-01 

-35.17? 

4.7131 

270.0393 

0.1000000*02 

0.1591550*01 

0.1580960-04 

— 0.150096D— 01 

0.1500960-01 

-36.473 

4.7134 

270.0603 

0.1100000*02 

0.1750700*01 

0.200 6840-04 

-0.1315960-01 

0.1315960-01 

-3T.615 

4.7139 

270.0873 

0.1250000*02 

0.1989440+01 

0.2816000-04 

-0.1081460-01 

0.1081470-01 

-39.320 

4.7150 

270.1492 

0.1286020*02 

0.2046770*01 

0.3047280-04 

-0.1030840-01 

0.1030840-01 

-39.736 

4.T153 

270.1693 

0.1500360*02 

0.2387900*01 

0.4823180-04 

-0.7593610-02 

0.7593770-02 

-*2.391 

4.7187 

270.3639 

0.1607530*02 

0.2558460*01 

0.6054400-04 

-0.6358340-02 

0.6358630-0? 

-*3.°33 

4.7219 

270.5455 

0.1714700*02 

0-2720030*01 

0.7614250-04 

-0.5157770-02 

0.5158330-02 

-45.750 

4.7271 

270.8457 

0.1800430*02 

0.2865480*01 

0.917501D— 04 

— 0.4 2005 5D-02 

0.4201550-0? 

-47. *32 

4 ,7' 1 4? 

271.2512 

0.1886170*02 

0.3001930+01 

0.1110270-03 

— 0.322764D— 02 

0. 3229550-0? 

-40.817 

4.7468 

271.9701 

0.192903D+0? 

O. 30701 5D+01 

0 .T 223 860—03 

-0.2729460-02 

0.2732210-02 

-51.270 

4.T572 

272.5673 

0.1971900*02 

0-313838D+01 

0.1351320-03 

— O .222003D— 02 

0.2224140-02 

-53.057 

4.7732 

273.483? 

0.2014770*02 

0-3206610+01 

0.1494850-03 

-0.1696450-02 

0.1703030-0? 

-55.376 

4.8003 

275.0356 

0-2057640*02 

0.3274830*01 

0. 1687140-03 

-0.1155510-02 

0-11 67330-02 

-58.656 

4.P540 

278.1612 

0.2068350*02 

0.3291800*01 

0.1701010-03 

-0.1017150-02 

0.1031280-0? 

-50.732 

4.8781 

279.4938 

0.2079070*0? 

0.3308040*01 

0.1746310-03 

-0.8774250-03 

0.8946340-03 

-60.967 

4.9086 

281 .2563 

0.2089790*02 

0.3326000*01 

0.1793100-03 

-O. 7362650-03 

0.7577850-03 

-62.409 

4.0513 

283.6873 

0.2100500*02 

0.334306D+01 

0.1841440-03 

-0.5936090-03 

0.6215150-03 

-6*. 131 

5.013? 

2B7.234* 

0.2109080*02 

0.3356700+01 

0.1881280-03 

-0.4783620-03 

0.5140760-03 

—6* .780 

5.0871 

291 .4685 

0.2117650*02 

0.3370350*01 

0.1922200-03 

-0.3620780-03 

0.4099380-03 

-67.746 

5.2004 

2«7.96?9 

0.2121940*02 

0.3377170*01 

0. 1943070-03 

-0.3035360-03 

0.3604020-03 

- 68 . 864 

5.2818 

302.6250 

0.2126220*02 

0.3383090*01 

0.1964220-03 

-0.2447220-03 

0.3138000-03 

-70.067 

5.2Pe7 

308.7517 

0.2130510*02 

0.3390810*01 

0.1 98 5660-03 

-0.1856290-03 

0.2718210-03 

-71 .31 1 , 

5.5314 

316.9285 

0.2134800*0 2 

0.3397640*01 

0.2007390-03 

-0.1262550-03 

0.2371420-03 

-72.500 

5.7217 

327.8322 

0.2139090*02 

0.3404460*01 

0.2029420-03 

-0.66 592 9C-04 

0.21 358<>0-03 

-73.408 

5.9661 

341.8334 

0.2140800*02 

0.3407190*01 

0.2038320-03 

-0.426466D-04 

0.2082450-03 

-73.628 

6.076° 

348.1828 

0.2142300*02 

0.3409580+01 

0.204 614D-03 

-0.2 165490-04 

O.205757D-O3 

-73.733 

6.1777 

353.9587 

0.2142840*02 

0.3410430*01 

0.2048930-03 

-0.1414920-04 

0.2053830-03 

-73.749 

6.214? 

356.0497 

0.214316D+02 

0.3410940*01 

0.2050630-03 

-0.9643460-05 

0.2052900-03 

-73.753 

6.2362 

357.3075 

0.2143200*02 

0.3411010+01 

0.2050850-03 

-O. 9042580-05 

0.2052850-03 

-73.75? 

6.23°t 

357.4754 

0.2143240*02 

0.341 108D+01 

0. 2051080 -03 

—0.9441 66D— 05 

0.2052820-03 

-73.753 

6.2420 

357.643? 

0.2143290*02 

0.3411150*01 

0.205 1300-03 

-0.7840720-05 

0.2052800-03 

-73.7 53 

6.2450 

357.8110 

0.2143330+02 

0.3411210*01 

0.2051530-03 

-0. 7239740 -05 

0.2052810-0? 

-73.753 

6.2479 

357.9789 


CURRFNT TINE * 07.35.37 
THE CPU TIHFR - 1.4150E*01 



284 


RUM NO. DEMO E 


DATE 0*4/2 1 /75 
RUN PY C PfVFRS 


PAGE NO 


2? 


DYNAMO CHECKOUT OF TWO OF&RFf OF FRCEPClM PLANT, 

V TWO CONTROL CHANWFLS, RATE ANO POSITION FEED-BACK 

FORWARD LOOP TF I XlOOT/PTl 


CURRENT TTWF = 07.35.3o 
THF CPU TIMER = 1.4*27F+01 


FRFQ/P AO/SEC 

FRE0/HERT2 

REAL 

I mac. 

AMP 

DFCTPFLS 

P AO 

OFG 

0.214335D+0? 

0.34J 1250+01 

0. 2051640-03 

-0.693V25D-05 

0.2052010-0-* 

— 73 .+53 

6.2494 

358.0628 

0.214337D+02 

0.34il?e0+0I 

0.2051750-03 

—0.6*38740-05 

0.2052030-03 

-73.75? 

6.2508 

350.1460 ******** 

0. 2143300 *0? 

0.347 132D+0I 

0.2051 B7D— 03 

—0 • 6336 ? 20—05 

0.2052850-03 

— 7T . 7 C 3 

6.2523 

358.2307 

0.214341D+02 

0.3411350+01 

0.2051980-02 

-0.6037690-05 

0.2052R70-03 

-73.753 

6.2530 

358.3146 

0.21*3440 *02 

0.3411420+01 

0.2052200-03 

-0.543659D-05 

0.2052920-03 

-73.753 

6.2567 

3*0.4025 

0.2143500+02 

0.34H490+01 

0.2052430-03 

-0.4835440-05 

0.2053000-03 

—73 .7* 2 

6.259ft 

358.b5 04 

0.2143540+02 

0.3411560+01 

0.2052650-03 

-0.4234220-05 

0.2053090-0? 

-■*3.752 

6.2626 

35S.01E3 

0.2143590+02 

0.341 1620+01 

0.2052880-03 

-0.3632970-05 

0.2053200-0? 

-T3.T51 

6.2655 

350.986! 

0-2143910+02 

0.341? 140+0 1 

0.2054570-03 

0.8782020-06 

0.2054590-0? 

-73 .746 

0.004? 

0 . 2449 

0.2144440+02 

0.3412990+01 

0.2057390-03 

0. £403560-05 

0. 205° 100 —03 

-73.726 

0.0400 

2.3390 

0.2145950+02 

0.341 5380+0! 

0.2065320-03 

0.2951950-04 

0.2OP6?1P— 03 

-73.612 

O.I4?o 

0.1342 

0.2147670+02 

0.3618120+01 

0.2074440-03 

0.5373370-04 

0.2142 °00— 0? 

-"*3.300 

0.2535 

14.5220 

0.2151900+02 

0.3424980+01 

0.2097540-03 

0.1146540-03 

0.2390440-03 

-“*2.430 

C*.*002 

28.6616 

0.2156310+02 

0.3431B7D+OI 

0-2121 05D— 03 

0.176133D— 03 

0.275701D— 0? 

-71 .19! 

0.6930 

34.7064 

0.2160660+02 

0.3438790+01 

0.2144990-03 

0.2381800-03 

0.3205300-03 

-fco.883 

0.8377 

47.9947 

0.2165020+02 

0.3445740+01 

0.2169370-03 

0. 3008000-03 

0.3T08 74D-03 

-60.615 

0 .94-60 

54.2016 

0.2169400+02 

0.3452710+01 

0.2194200-03 

0.3640270-03 

0.42 50420-03 

-6-*. 431 

1 .0284 

50.920? 

0. 2178220+02 

0.3466750*01 

0.2245260-03 

0.4922870-03 

0.5410710-03 

-65.335 

1 .1429 

65.4020 

0.2187110+02 

0.348 0900+01 

0.2?«8?7D-03 

0.623055D— 03 

0.66 40 **10— 03 

— 6? .5*'*' 

1.2174 

69.7525 

0.2198330+02 

0. 3498750+01 

0.2367420-03 

0. 7901980-03 

0.0249000-03 

-61 .67? 

1.2797 

73.3219 

0.2209660+02 

0.3516790+01 

0.2439980-03 

0.9616320-03 

0.9921050-03 

-60.069 

I .322? 

75.7626 

0.2221110+02 

0.3535010+01 

0.2516200-03 

0.1137580-0? 

0.1165080-0? 

-50.673 

1.3531 

77.5277 

0.2 2 32680+02 

0.3653420+01 

0.2596330-03 

0.1310290-0? 

0.134361D-O? 

-57.435 

1 .3 7 63 

78.0504 

0. 2280180+02 

0.3629020+01 

0.2961960-03 

0.2094? ID- 02 

0.21 15050-02 

-5? ,4 0a 

T.4?0? 

0 ! . 9408 

0.2329750+02 

0.370792D+01 

0.3417970-03 

0. 2971020-02 

0.2990620-02 

-50.485 

1 .4563 

83.4374 

0.2381 52D+02 

0.3790310+01 

0.39O7930-03 

0.3976330-0? 

0.3996370-0? 

-47.9^7 

1 .4706 

84.2586 

0.2435650+02 

0.3876460+01 

0.47^2770-03 

0.514881D-O2 

0.51 70 TOO -02 

-49 .720 

1 .4707 

84.7261 

0.255163D+02 

0.4061050+01 

0.7162050-03 

0.8247420-02 

0.8278460-02 

-41 .641 

1 .484? 

85.0369 

0.2638670+02 

0.4199580+01 

0.1021460-02 

0.1137610-01 

0.1142180-01 

-38.845 

1.4812 

84.8692 

0.2764330+02 

0.4399560+01 

0.19O?93D-0? 

0.1817420-01 

0.1P2736D— O! 

-34.764 

1 .4665 

84.0226 

0.282T1 50+02 

0.4499550+01 

0.279723D—02 

0.2345590-01 

0.2362210-01 

— ?2. 534 

1.4521 

83.1903 

0.2889980+02 

0.4599540+01 

0.4446590-02 

0.31 19800-01 

0.3151330-01 

-30.030’ 

1 .4?9? 

01.8884 

0.2952800+02 

0.4699530+01 

0.798450D— 02 

0.4367690-01 

0.4440090-01 

-27.05? 

1 .3900 

79.640? 

0-3015630+02 

0.4799520+01 

0.1774430-01 

0.6691 600-01 

0.6922070-01 

-23.194 

1.3116 

75.1486 

0.3031 330+02 

0.4824520+01 

0.228 8040-01 

0. 7607500-01 

0.7944130-01 

—21 .°99 

1.2706 

73.2607 

0.3047040+02 

0.4849510+01 

0.3046520-01 

0.8745530-01 

0.9260970-01 

-20.667 

1.2356 

70.7941 

0. 30627? D +02 

0.4874510+01 

0.4222140-01 

0.1017000+00 

0.1101160+00 

-19.163 

1 .177? 

67.4539 

0.3078450+02 

0.4899510+01 

0.6150390-01 

0.119J770+00 

O.I34201D+0O 

-l-».4<.6 

1 .0«4? 

62.7227 

0.3091020+02 

0.4919510+01 

0.8669340-01 

0.1351260+00 

0.160545D+00 

-15.P80 

1 .0004 

57.3169 

0.3103 500+02 

0.4939510+01 

0.1269480+00 

0.1489760+00 

0. 19572^0*00 

-14.167 

0.8651 

40.5646 

0.3109870+02 

0.494950D+O1 

0.1551760+00 

0.1519670+00 

0.2171940+00 

-13.263 

0.7750 

44.4015 

0.3116150+0? 

0.4959500+01 

O.109641D+OO 

0.1486880+00 

0.2409010+00 

-12.360 

0.6649 

38.0902 

0.3122430+02 

0.4969500+01 

0. 2292470 +-00 

0.1347340+00 

0.2659090+00 

-11 .505 

0.5313 

30.4430 

0-3128710+02 

0.4979500+01 

0.2695650+00 

0.105Z2P0+00 

0.2893760+00 

-10.771 

0.37?? 

21.3237 

0.3135000+02 

0.4989500+01 

0.3017260+00 

0.5792340-01 

0.3072350+00 

-10.25! 

0.1897 

10.0671 

0.3137510+02 

0-4993500+01 

0.3098150+00 

0. 3480340-01 

0.3117640+00 

-10.123 

0.1119 

6.4095 

0.3139710+02 

0.4997000+01 

0.3 J3°270+0O 

0.1334840-01 

0.3142100+00 

-10.036 

0.0425 

2.4348 

0.3140490+02 

0.4998250+01 

0.3146720+00 

0.5524780-02 

C. 31 47200+00 

-10.042 

0.017ft 

1.0059 

0.3140960+02 

0.4999000+01 

0.3149310+00 

0.8098970-03 

0.3149320+00 

-10.036 

0.0026 

0.1473 

O.314103D+O? 

0.4999100+01 

0.3149550+00 

0.1805200-03 

0.31 49950+00 

-10.035 

0.0006 

0.0320 

0.3141090+02 

0.4999200+01 

0 .3149770+00 

-0.44898 ID -03 

0.31 40770+00 

-10.034 

6.2818 

359.9183 
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PUN NO. OF NO a 


DATE 04/2 1/T5 
RUN BY 0 DEVERS 


PAGE NO. 23 


DYNANO CHECKOUT OF TWO OEGPEF OF FREEDOM PLANT* 
TWO CONTROL CHAMVFLS, RATE ANO POSITION FEED-BACK 


CURRENT TIME * 07.35.39 
T*E CPU TINFR = I .5117E+01 


FORWAPO LOOP TF 


X100T/RT1 


FREO/R AO/SEC 

FREQ/HERTZ 

REAL 

I mag 

AMP 

DECIBELS 

RAD 

DEG 

0.3141 1 50*0? 

0.4999300*01 

0.3149950+00 

-0.1078590-02 

0.3149970+00 

-10.034 

6.2748 

359.8038 

0.3141220 *02 

0.4999400+01 

0.3150120+00 

-0.1708290-02 

0.3150160+00 

-10.033 

6.2778 

359.6893 

0.314? 250+02 

0 -.4999450+0 1 

0.3150190+00 

-0.2023170-02 

0.3150260+00 

-10.033 

6.2768 

359.6320 

0.3141 280+02 

0.4999500*01 

0.3150260+00 

-0.2338070-02 

0.3150340+00 

-10.033 

6.2758 

359.5748 ******** 

0.3141310+02 

0.4999550+01 

0.3150320+00 

-0.2652990-02 

0.31 50430+00 

-10.033 

6.2748 

359.5175 

0.3141340+02 

0.4999600+01 

0.3150370+00 

-0.2967930-02 

0.3150510+00 

-10-032 

6.2738 

359.4602 

0.3141400+02 

0-4999700+01 

0.3150460+00 

-0.3597860-02 

0.3150660+00 

-10.03? 

6.2718 

359.3457 

0.3141470+02 

0.4999800+01 

0.3150520+00 

-0.4227850-02 

0. 3150810+00 

-10.03? 

6.2698 

359.2312 

0.3141330+02 

0.4999900+01 

0.3150560+00 

-0-4857880-02 

0.31 50 930+00 

-10.031 

6.2678 

359.1166 

0.3141590+02 

0.5000000+01 

0.3150570+00 

-0.5487930-02 

0.3151050+00 

-10.031 

6.2658 

359.0021 

0.3142060+02 

0.5000750+01 

0.3149860+00 

—0-1021 27D— 01 

0.3151520+00 

-10.030 

6.2508 

358.1430 

0.3142850+02 

0.5002000*01 

0.3145540+0 0 

-0.1807160-01 

0.3150720*00 

-10.032 

6.2258 

356.7119 

0.3145050+02 

0.5005510+01 

0.3112860+00 

-0.3974560-01 

0.3138 130+00 

-10.067 

6.1562 

352.7237 

0.3147570+02 

0.5009520+01 

0.3040580+00 

-0.6330920-01 

0.3105740+00 

-10.157 

6-0774 

348.2382 

0.3153890+02 

0.5019580+01 

0.2733150+00 

-0.1122790+00 

0.2954790*00 

—10.5P9 

5.8934 

337.6670 

0.3160240*02 

0.5029680+01 

0 .2333350+00 

-0.1 435450 +00 

0.2739530*00 

-11.246 

5.7317 

328.4006 

0.3166610+02 

0. 5039820+01 

0.1933810+00 

-0.1588390+00 

0.2502520*00 

-12.032 

5.5955 

320.6010 

0.3173010*02 

0.5050000+01 

0.158311D+00 

-0.1629600+00 

0.7271970*00 

-12.872 

5.4833 

314.1708 

0.3179430*02 

0.5060220+01 

0.1294670+00 

-0.1604320*00 

0.2061560*00 

-13.716 

5.3914 

308.9032 

0.3192360+02 

0.5080790*01 

0.8826070-01 

-0.1468830+00 

0.1713610+00 

-15.32? 

5.2535 

301.0013 

0.3205390+02 

0.5101530*01 

0. 6249010-01 

-0.1310090+00 

0. 1451490+00 

-16.764 

5.1575 

295.5007 

0.3221820+02 

0.5127690*01 

0.4200260-01 

-0.1133010+00 

0.1211170+00 

-18.336 

5.0736 

290.6954 

0.3238430+02 

0.5154l2D*Ol 

0.3082870-01 

-0.9893160-01 

0.1036240+00 

-19.691 

5.0145 

287.3078 

0.3255210*02 

0.5180830*01 

0.2312000-01 

-0.8745230-01 

0.9045690-01 

-20.871 

4.9708 

284.8086 

0.3272170+02 

0.5207810*01 

0.1790920-01 

-0.7821900-01 

0.8024310-01 

-21 .912 

4.9375 

282.8963 

0.3341790+02 

0.5318620+01 

0.8035030-02 

-0.5482760-01 

0. 5541320-01 

-25.128 

4.8579 

278.3374 

0.3414430+02 

0.5434240+01 

0.4467720-02 

-0.4230040-01 

0.4253570-01 

-27.425 

4.8176 

276.0291 

0.3490310*02 

0.5555000+01 

0.2807820-02 

-0.3454960-01 

0.3466350-01 

-29.203 

4.7935 

274.6461 

0.3569630*0? 

0.5681250+01 

0.1908890-02 

-0.2927930-01 

0.2934150-01 

-30.650 

4 .7775 

273.7302 

0.373962D*02 

0.5951790+01 

0.10238 20-02 

-0.2254130-01 

0.2256450-01 

-32.431 

4.7578 

272.6005 

0.3926600*02 

0.6249370+01 

0.6216750-03 

-0.1837220-01 

0.1838270-01 

-34.712 

4.7462 

271.4380 

0.4188370*02 

0.6666000+01 

0.3701830-03 

-0.1490960-01 

0.1491420-01 

-36.528 

4. 7372 

271.4??? 

0.4487540*02 

0 .7142140+01 

0.2373740-03 

-0.1248670-01 

0.1248900-01 

-38.069 

4.7314 

271.0890 

0.4500000*0? 

0.7161970+01 

0.2335750-03 

-0.1240670-01 

0.1240890-01 

-38.125 

4.7312 

2T1.0785 

0.5200000*0? 

0.8276060+01 

0.1 140350-03 

-0.9308530-02 

0.9309230-02 

-40.622 

4.7246 

270.7018 

0.6200000*02 

0.9867610+01 

0.5856260-04 

-0.7075880-02 

0.7076120-02 

-43 .004 

4.7207 

270.4742 

0.7000000*02 

0.1114080+0? 

0.3979820-04 

-0.6003830-02 

0.6003970-0? 

-44.431 

4.7190 

270.3798 

0.7800000*0? 

0.1241410+02 

0.291 248D-04 

-0.5 239480-02 

0.5239560-02 

-45.614 

4.7179 

270.3185 

0.8571430*02 

0.1364190+02 

0.2258990-04 

-0.4679190-02 

0.4679240-02 

-46.596 

4.7172 

270.2766 

0. 1000000*03 

0.1591550+02 

0.1531040-04 

-0.3920370-02 

0.3920400-02 

-48.133 

4.7163 

270.2237 
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sO 

>x 


SUBHOUT I Nt KHIN6C (G) 

IMPLICIT KEAL*B <A-H»0-Z> 

01 MENS ION G < 1 ) 

UIMtNSION SK (3*6) *DK < 3*6) *HNGT <3.6> 

COMMON /BHBSRD/ 

* 8H<6»18*11) *8S(b*18,15) *OOL<3»3« 6J.DQLO* »> 

COMMON /CONPAR/ 

* CNTOTA(lOU) 

common /max mum/ 

* nbmaa*nhmax*nspmax«nmmmax »nmwbou*nmdboo*kmu»ky*ku 

Common /momeng/ 

* P(113) ,PM0M(36) *HT0T(3I *T0TL(3) *EnGKE( 6)*ENGPE( 6)* 

* TOTKE. TOTPE. TOTENG* AHTOT.aTOTL 

Common /specif/ 

* BET AM { 6 * 6 ) * BE T AHO < 6 ♦ 6),AM0<2« 5 ) * RH <3 » 3 » 30 ) *RS (3* 3 * 3 0 ) « 

* DH(3*35) «0S(3*3U) «IM0(3* 5>.NMOy<6* 6) * IFTSMW (1S) . 

* NB«NH,nSPT»NOFMO*NDELTA*TTOPOL(2* 6).IRGFLX< 6>*IH0ATa<7, 6) 

* L0CUU4) ,LENU<I*J «NU*N8ETA*NLAM*NEQ 
CUMMON /TUMTR/ TqaZ* TOEl 

EQUIVALENCE (CNTDTA (bl) *SK (1))* <CNTDTA<81 J *OK<I) ) 

TUTPE * 0.00 

00 10 L* I * NH 
UU 10 1*1*3 

HNGT < I » L ) * “ (SK ( I »L) *BETAH ( I ,L> ♦ OF < I »L) *BETAH0 ( I *L)) 

10 TOTPE * TOTPE ♦ 0 ,5DU*SK (I « L ) *8£ T AH ( I « L ) **Z 
BNGT (2*3) * HNGT (2*3) ♦ TUEL 
MNGT ( 3«5 ) ■ HNGT (3.5) ♦ TQAZ 


LEQ * IRGFLXU) ♦ 6 
' DU 15 1*1*3 
F * HNGT (1*1) 

UU 16 J*1»LEQ 

16 G(J> x G(d) ♦ F # BH ( I * J * 1 ) 

15 Continue 

00 20 L*Z * NH 
NOBO = IT0P0L(1»L) 

NOBP e I T OPOL <2 »L ) 

LQ = 2*L - 2 

LP * LQ ♦ 1 


( 


0 25b 
2 25b 


0 Alb 
0 Alb 
0 3866 
11 3887 
0 388a 

0 Alb 

16 Alb 

17 Alb 

18 Alb 
IV Alb 


C 


( 



O' *■ U N 


LlMJ a 

LOCO(NUHU) - 

1 

LOP a 

LOCU(NOHP) - 

I 

LtU a 

IPbKLX (NUdQ) 

« 6 

LC.P a 

IRoKl* (NOBP) 

♦ 6 

00 20 

!■! » 3 



F ■ HNGT(I*L> 

UO 2b 

LUUJ a LOU ♦ J 

2b blLuuj) * G(LOUJ) * K •orl ( I « J « L Q ) 

OU 2b J*i*LEP 
LUPJ a LOP ♦ J 

2b blLOPjl * G(LQPJ) * P) 

20 CONTINUE 

UtTOHN 

E^U 

bodrtOutlNt CUNtNL 
IMPLICIT H£AL*b (A-MfO-Z) 

HLAL*8 KL* KE » KTA * LA* KDA« kTE* LE* *BE. KO 


COMMON /0HBSW1)/ 

HH(b*18*ll> .HS(b»18,l5) *R0L<3*3* 6J*D0L<3. &1 
COMMON /CONPAP/ 

CNTO I A ( 1 00) 

common /losi/e/ nx*ny»nult a*nxss*^btu«njo«nY2»noz 
COMMON /SPECIF/ 

BETAM(6» b) *PET ArlU (b* bJ.AMO^* b ) * PH ( J » J * 30 ) *NS (3*3*30) « 
DH(3*35) *05(3*30) *ImU( 3. 5)*NH0*i(b* 6) » IK TSMM ( 15 > • 
N8fWMtNSpT*N0FM0.N0FLTA, ITOPOL (2* bl.IPGFLAl 6>»IH0ATA(7. 6)* 
LOCO ( 1*) *LENU(14) «NU*NMETA*NLAM«NtQ 
COMMON /VECTOH/ 

Y(2bU) ,T0T(2S0) 

COMMON /TOMTH/ TOAZ* TUEL 

SUMMON /AbSDA/ PSI* PSIO* THTa* ThT 40* fc 


DIMENSION Ttt<6) f T QD ( 6 ) *«HO(3) *TmAOM<3) 


euui valence (Cntdta( 21)* *o i« 
(CNTDTA ( 24 ) * k T A )• 
(CNTOTA<27) *TlA )» 
(CNTDTA< JO) *T*A )• 
(CNT OTA ( 33) «T7 a ) * 
<CNTOTA<3b) * g2A )* 

ewuivalence <cntdta(*i ) « *at>, 

1 <CNTdTA<44)* HE)* 


( CnTDT A (22 ) 

« KL ) 

9 

(CNTOTA 

(23> 

*K0A) * 

< cn tot a <25) 

* LA ) 

9 

(CNTOTA 

(26) 

t «A) * 

( CnToT A (28) 

* T2A ) 

9 

(CNTDTA 

(29) 

*T3A) « 

<CnT0TA(31) 

t TbA ) 

9 

(CNTOTA 

<32) 

* TbA J • 

(CNrDTA (34) 

« GPS I ) 

• 

(CNTOTA 

(35) 

»(?I A ) « 

(CNT0TAO7) 

*g3a ) 





(CnTOTA (42) 

* K 1 E ) 

« 

(CNTDTA 

(*3) 

• LE ) « 

(CnTDT A (45) 

» TIE) 

9 

(Cniota 

( *6) 

*T2E) * 


U4« I 
U 40*b 

0 40*7 
0 25 b 
2 25b 


0 40*0 
0 40** 
lb 40bU 
17 40b l 
Id 40b2 
IV 40b J 
• 0 40b4 
2U 40b 


Reproduced from 
best available copy 



A- 300 


2 

3 


(CNTQTA ( a 7 ) * T3£> 
(CNTOTA <SU) * GlE) 


<CNTUTA<40) » T4fc> * (CNfOT A (491 .qTH) ♦ 
(CMTDTA(51 ) » G2E J « (CNTOTA <521 »g3E) 


UATA IlST/ 0 / 

If (IlST *NE. 0) GO (0 10 
UST - 1 
CCCCCCCCCC 
cccccccccc 

CCC iMt FOLLOWING STATEMENTS MUST ALWAYS ttt IN CONTRL*. 

NuL T A * NUElTA 
NASS « A 
NoTU ■ 2 

IF (NDEtTA *tQ. 01 RETURN 
CCCCCCCCCCC CCC 

CCCC— — NUTE — This SUBROUTINE must ESTABLISH NDLTa»NXSS AN[) NtfT Q 
CCCCCCCCCCC 

c 

LUEL * LUCU ( 2*N0a2) - 1 
C 

E » Y ( 31 ) 

CoE ■ OCuS (£ ) 

Kt » 1.00 / (GlA * CSE) 

C 

A 2 * KL 
AJ ■ KE 
C 

02 » KL * T3A 
»3 « KE * T4A 
dA * G2A * TS>A 
d» ■ G3A * T*>A 
BO ■ T7A 
dT * KTA / la 
C 

Ci « TlA 
C2 * T2A 
C3 ■ 0*00 
C* « T5A 
CS » T6A 
CO » T7 A 
C 7 » RA / LA 
C 

CM 1 A * TlA • GlA * KU • GRSl 
Cm7A ■ -KTa / i_A * KdA 
C 

ACE » Git 


0 40 07 


0 4000 
0 4001 
0 4002 
0 4003 
0 400 a 
0 40 fO 



c 


( 
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C 

uct = (ilt * Tat 
HJt ■ G2t * G3t * T4t 
«*£ » KTt / Lt 
C 

Clt * Tit 
C2t * T2t 
CJfc » T*t 
C**t ■ HE / |.t 

c 

Cylt * Tit * KO * GTM 
Cy4t ■ — iSfE / Lt * Kdt 
C 

c •••••••«•• 

lu continue 

*■* 5 « 1 * r ( 3 1 > - E 

1 r. T A * T(3?) 

Mail) * YuT(Jtt) 

TmTAU * YUTl*2> 

c 

U 1 A = CUlA * THTa 

CCCC EsTAdLlSu THt U/OT <DtL T AS ) 

C 

Tl-T (LDEL* 1) * -cl * Y(U)El* 1> ♦ iJiA 

To T (LDEL* 2> * <H2-C1 *a 2> • Y(LUtl_*l> - C2* Y < LUtL *2 > ♦ A^«OlA 
YoTlLoEL* 3> = < A3*dc-Cl*A2*Aa) • Y <{. ,) tL* 1 ) 

* ♦Id3-C2*A3> * Y { LOf. L l “ C3* Y ( LUtL ♦ ■* > ♦ a3* Ac* 0 l A 

YuT (LULL 4, <*) ■ H4 * Y(Lf)tL*3> - C“* Y (lOEL * *• ) 
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•** SPACECRAFT 
*** (PLATFoHM) 

OOOOUOUUQQ 

5 5 1 Oil No . NH« NSPT» 

ITPOL 2 b 

1 1 1 2 3 4 5 

2 1 U 1 2 3 A 

OOOOOOOwOO 

IRliFLX 1 b NO, FLEXIBLE MOnCS/BOO* 

OOOOOOOUOO 

IFTShW 1 1 NO, F, T» S » MW POINTS 

1 i 1 

OOOOOOOuOg 
IHOATA 7 b 

116 1111 

2 10 110 1 

3 10 0 0 0 1 

4 1 U 1 1 U 0 

5 10 1111 

6 10 1111 

7 10 1111 

0000000000 

BETAM 6 b INITIAL BETA (HINGE ) 

1 1 1,22173 

2 3-1.22173 

OOOOOOOUOO 
BETAHO 6 b 

OOOOOOOUOO 
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oooooouooo 

IP8ATA 1 J 

1 3 1 

OOOOOOOUOO 
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2 b 0 . 02 b 
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1 

29 49 . 7 b 
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1 

33 2514 , 
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11.577 

1 

3 ? 3.11 
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1 

45 62800 . 
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25)4. 
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THE MO. OF P/O HINGE POINTS/FOOY ARRAY (NHPOI) FOLLOWS 
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11 l 2 2 2 1 
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1 1 1 0 0 0 0 


THE MOM. WHEFL/BOOY TABLE (NMOW) FOLLOWS 

( 11 ( ?1 I 3) (A) ( 5) 

11 ooooo 

2 1 0 0 0 0 0 
3 1 OOOOO 

A 1 OOOOO 

5 1 OOOOO 

6 1 OOOOO 


THE STATE VECTOR LENGTH ARP A v ( L F NU 1 FOLLOWS 

I 1) ( 21 C 5) < 4) ( 5) f 6) ( ?) f 8) C 9) HOJ (111 
11 6666600000 12 


THE STATE VECTOR LOCATION APR AY (LOCI') FOLLOWS 

{ 1) ( 2) ( ?) ( A) ( 5) ( 6) ( 7) < 8 J ( 91 <101 (11) 

11 1 T 1? 19 31 31 3) ?! 31 31 
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( THE FICST NOELTA ARE INITIAL CONTROLLER STATE VARIAPLF5» THERE ARE PR ADDITIONAL CPNTFDL PAR A Mr TTO 
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I 2 ) 
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0.0 
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11 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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1 

21 
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1 

31 
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0.0 

1 

41 

0.0 
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2.1200— C 2 
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6.666C*0 :1 

1 

51 
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5 .0000*00 

0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

1 

61 
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0.0 

0.0 

0.0 
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0.0 

0.0 
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71 
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0.0 

0.0 

0.0 
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1 

PI 
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0.0 

0.0 
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0.0 

0.0 

0.0 

1 

91 
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M 

c 

1 

• 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


SI 
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0.0 
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0.0 

1 .?20C —01 
0.0 
o.o 
0.0 
0.0 
0.0 


I 101 
0.0 
0.0 

5. 00 00+00 

0.0 

4 .5000+01 

0.0 

5 .04 10*04 


0.0 

5 .533C-02 

0.0 



RUN NO. DEMO 9 


r ATF 0^/26/75 
*in py n. rfVF^s 


t try Mr 



AE 

-C TRANSFER FUNCTION STUDY 




Ct FRF *’ T 

7 jvr _ 

ct .‘ c .:-t. 

> 

• 

DONOHUE CHECK PPORLfM 

-DATA MOD 

ON 3PA»!97f 



tup cn< 

Tlf.ep 

= 1 .r-fc* Tt .(no 

w 
>— • 
*- 


SUMMARY OF 

INPUT DATA 

FOR ROPY 

1 WHICH I' 

picw. 





THE 

6X6 INERTIA MATRIX 

IS 










( 1) 

( 2) 

1 3) 

< A1 

< 5) 

( 6) 




1 

1 

1.00 00 4-00 

2 .*700—03 

-5 .71 30—0? 

0.0 

0.0 

0.0 




2 

1 

2. 5700 -03 

9.3MQ-C1 

-1.19P0-0? 

0.0 

0.0 

0.0 




3 

1 

-5.7130-0? 

-i .i<»f»e-c.? 

8.7410-01 

O.G 

0.0 

0.0 




4 

1 

0.0 

0.0 

0.0 

5.6620—0? 

0.0 

0.0 




5 

1 

0.0 

0.0 

0.0 

0.0 

r ..»6?C~f 2 

0.0 




6 

I 

0.0 

0.0 

0.0 

0.0 

0.0 

5.86 2C-02 





FOR 

eODY 1 THE P- 

0 HINGE NO. 

AND THE EULER ROTATION 

TYPE APPEAR IN THE F CLLOWTNG INTFGER AFFAY 

WMK> 

IS 

FOLLOWED BY AN 

ARRAY CONTAINING FULER ANCLES (1.^ 

• 2 1 . AND F OS 111 C*N V c CTClP CDKFCNENTS <*..*, M 

7 t- 1 A~ PC' IT ICfv THE 

HINGE TRIAD WRT THE 

BODY TRIAD 





( 1) ( 

21 




1 

1 2 

1 





( n 

( 21 

(3) ( M 

(5) ( fc> 


1 

1 0.0 

0.0 

0.0 -2.4000-0? 

6.0690+00 2.4000-0? 



FOR 

BODY 1 THE 

SENSCP POINT NO. 

AND THE 

EULER ROTATION TYPE APPEAR 

IN THF 

FOLLOW INC- JN TFC E P A D f A w 

WHIC 1 - 

IS 

FOLLOWED BY 

AN 

A»RAY CONTAINING 

EULER 

ANGL E S 11 ,2,31, AND 

POSITION 

VFCTrR 

COMPONENTS |i,SM ’ Hi T 

po*ttic\ the 

SENSOR 

TRIAD WRT 

THE BODY TRIAD 









( 

1 I 

( 2 ) 







1 

1 


1 

1 









( 11 


(21 C 

?) 

(4] (5) 

1 6) 




1 

1 

0.0 


O.C 0. 

0 

C.O O.C 

0.0 





( 




A-315 


( 


'! 


RUN NO. DEMO 9 


OATF 0*-/?6/75 
PW BY 0. DFVERS 


pacf no. 


AE-C TRANSFER FUNCTION 
DONOHUF CHECK PPOPLFM 


S Tl'DY 

DATA MOD ON 


CURRENT TIM« s 0.2°.?* 

THF CPU TTMFP = 1.7700F+00 


SUMMARY OF INPUT TATA FOR FOOY 


2 WHICH IS RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 



( 1 1 

( 2 ) 

1 

1 

3. a 9 90 -03 

0.0 

2 

1 

0.0 

2..23PO-' 

3 

1 

0.0 

0.0 

4 

1 

0.0 

0.0 

5 

1 

0.0 

0.0 

6 

1 

0.0 

0.0 


( 3) 

( 4 ) 

( 51 

0.0 

0.0 

0.0 

0.0 

O.C ' 

0.0 

3 . 8990 — 0 ? 

0.0 

0.0 

0.0 

3 . 6190-02 

0 .0 

o.o 

0.0 

3.61 

0.0 

0.0 

0.0 


( 61 

0.0 

0.0 

0.0 

0.0 

o.n 

3.619C-0? 


FOR BODY 2 THE P-C HINGE NO. AND THE EULER ROTATION TVPF 
IS FOLL OWED BY AN ARRAY CONTAINING FULER ANGLES (l f 2t?l» 
HINGE TRIAD WRT THE EODY TRIAD 

c n ( 2 ) 


APPEAR IN THF FOLLOWING INTEGER APR A v WHICH 
AND POSITION VECTOR COMPONENTS (A f f,M THAT POSITION THE 


II 2 1 

2 1 3 1 

(11 ( ?) 

1 1 0.0 0.0 

2 1 0.0 0.0 


( 3) 

0.0 

0.0 


(4) ( * I (61 

0.0 0.0 0.0 

0.0 -5.«?6C+00 0.0 



RUN NO. PE MO 9 


PATE 04/26/75 
RUN PY D. D E VE P $ 


PAGE NO. 


AE-C TRANSFER FUNCTION STUDY 

DONOHUE CHECK PROPLEM DATA MOP ON 3MAP1975 


O' 




SUMMARY Of 

INPUT DATA 

FOR PCOY 

3 WHICH IS 

R IGID . 


THE 

6X6 

INERTIA MATRIX 

15 







f 1 1 

f 2) 

f 31 

( 4) 

< e ) 

< 61 

1 

1 

1.0540+00 

-1 .2500-03 

-6 .6400 -03 

O.C 

0 .0 

0.0 

2 

1 

-1.2500-03 

3.7550-01 

1.9410-0? 

0.0 

o.o 

0.0 

3 

1 

-6.64 00-03 

1 .9410-02 

8.9120-01 

0.0 

0.0 

0.0 

4 

1 

0.0 

0.0 

0.0 

7.4370-0? 

0.0 

0.0 

5 

1 

0.0 

0.0 

O.C 

0.0 

7.4370-0? 

0.0 

6 

l 

0.0 

0.0 

0.0 

0.0 

0.0 

?. 4370-02 


CUPpcajt TIME = 04.?9.?7 
THE CPU TIME p = 1.A400E+CO 


FOR BODY 3 THE P-0 HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTFG fl > A r ~AY WHITm 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES <1,2, 3), AND POSITION VECTOR COMPONENTS U, r ,6) THAT POSITION THE 
HINfcE TRIAD WRT THE BODY TRIAD 

< II < 21 


II 3 1 

2 1 4 1 




< 11 

I 21 

< 31 

< 41 

< 51 

t 61 

1 

1 

0.0 

0.0 

0.0 

— ?. ^000-02 

5. 2900-01 

-e. iooo-o? 

2 

1 

0.0 

0.0 

0.0 

-2.4000 -0? 

5.2900-01 

1 *2140+01 


7 


c 




RUN NO. DEMO 9 


TATC C 4 / 26/75 
RUN FY 0 . OF VERS 


PAGE NO. fl 


AE-C TRANSFER FUNCTirW 
DONOHUF CHECK PPOPLFM 


STUDY 

DATA WOO CM 3MAR14”F 


CURRENT T]WF = 04.?°. 37 
THE CPU TIME P = I.fcqoE^OO 




SUMMARY OF 

INPUT DATA 

FOR FODY 

4 WHICH IS 

RIGID. 


THE 

6X6 

INERTIA MATRIX 

IS 







( 1 ) 

« ?) 

( 31 

( 41 

( M 

E 61 

1 

1 

1.0000-04 

0.0 

0.0 

0.0 

C.O 

0.0 

2 

1 

0.0 

1 .0000-04 

0.0 

o.c 

0.0 

0.0 

3 

1 

0.0 

0.0 

9.4600-0? 

0.0 

0.0 

O.C 

4 

.1 

0.0 

o.c 

0.0 

1 .'RiSO-C? 

0.0 

O.C 

5 

I 

0-0 

o.c 

0.0 

0.0 

1 . 5.^60-02 

0.0 

6 

1 

0.0 

0.0 

c-.o 

o.c- 

0.0 

I . c< ?60-0 7 


FOR fcODY 4 THE p-Q HINGE NO. AND THE EULFR ROTATION Tvpt APPEAR IN THE FOLLOWING INT c G Fp ARRAY WHICH 
IS FOLLOWFO PY AN ARRAY CONTAINING EULER ANGLFS (I »?»?!» ANO POSITION VECTOR COMPONENTS <4,F,6) THAT POSITION THE 
HINGE TRIAD WP T THE eODY TRIAD 




« 

11 1 

I 2 ) 





1 

1 


4 

1 





2 

I 


*> 

1 







( 1 1 


C 21 

( 3) 

( 41 

« Fl 

< 61 

1 

I 

O.C 


0.0 

0.0 

0.0 

0.0 

0.0 

2 

1 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 


Reproduced from 
best available copy 




8TC“V 


FfCF ►'P 


RUN NO. OEHO 9 


date 04/r6/“»‘ 
ot'N PY D, P*f VF c 5 


Af-C T® ANEFFP FUNGI ION STUDY 

OONOHUf CHECK, PRO® LEM DATA MOO 0* 3MARI97E 


Ct'PRFF’ TJpr = Pi.;< 
T Ff CPt' T I MT c • T . 7 1 


SUMMARY CF INPUT DATA FOP POCY 5 WHICH I 5 PIGIO. 


THF C.X6 INERTIA MATRIX 
( 1 I 

1 1 8 .EC 00*02 

7 I 0.0 

3 1 -?.eo 00*00 

A L 0.0 

5 1 0.0 

6 I 0.0 


( 2) 

0.0 

8.f 360*02 
0.0 
0.0 
0.0 
0.0 


< 31 

■r. eoGO-*oo 

0.0 

9.35^0*0? 

0.0 

0.0 

0.0 


( A 1 
0.0 
0.0 
0.0 

3.tf 6C+00 
O.’O 
0.0 


< c ) 

0.0 

0.0 

0.0 

0.0 

? «N*6C*00 

0.0 


( b) 

0.0 

0.0 

0.0 

0.0 

0.0 

?.b* tC*O 0 


FOR BODY 5 THE P-Q HINGE NO. AND THE EULFP ROTATION TYPE 
IS FOLLOWED BY AN ARRAY CONTAINING EULFP ANGLES (!,2«3)* 
HINGE TRIAD WR T THF PODY TRIAD 

< 11 ( 2 ) 

11 5 1 

(1) i 2) 13) < *» < ** 


1 1 0.0 0.0 


0.0 0.0 0.0 


API EAR IV THE FCLIOWIF.C INTEGER A»PAV 
AND POSITION V c C TD p COMPONENTS <A f e ,M 


( 6 ) 

-P. 7 AWOC 0 


WH K. f 
THAT SCM 


THE FOLLOWING INTEGER ARRAY ( INDEF ) PRESCRIBES INDEPENDENT VARIABLES (1)» AFT OF. R F ND F NT VAPJA« : L CT 


(!)(?)( 3) l AJ I 5) « 6) I "M ( 8J I V) <101 1111 (12) (13) <!<►> H r ) Ht) <1") { 


1 1 

1 21 

1 A I 


c 



( "E *< 0 


T Z E'N THE 


) (TO) 
0 
I 



RUN NO. OF MO <f 


r, A TF 0W?t/7* 
RUN PY OF VE B S 


tage no. 


to 



AE - 

C TRANSFER 

rUNCTlCN ! 

TUDY 






DONOHUE CHECK 

PROP L r M 

data 

*00 r*' 3 MAE 147 

c 



AT 

SIMULATION 

TIME , T - 

0.0 

***** 

* 

* 

* » • 

THF 

state 

VECTOR Y = 









( 1 ) 

( 2 ) 

( 3 ) 

( 41 



( 5 ) 

1 

1 

0.0 

O.C 

0.0 

0.0 , 



0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 



0.0 

1 

21 

0.0 

O.C 

0.0 

0.0 



0.0 

1 

31 

I. 2220+00 

O.C 

0.0 

C.O 



0.0 

1 

41 

0.0 

O.C 

0.0 

0.0 



C.O 

1 

51 

0.0 

0.0 

0.0 






AT 

SIMULATION 

TIME, T =. 

0.0 

***** 

* 

a. 

* * * 

THE 

state 

VECTOP TIME 

DERIVATIVE YOT = 







( 1 1 

I 2 ) 

( ?l 

( n 



( 5 ) 

1 

1 

0.0 

C.C 

0.0 

o.c 



0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 



0.0 

1 

21 

0.0 

0.0 

0.0 

0.0 



0.0 

I 

2 ! 

0.0 

0.0 

0.0 

0.0 



0.0 

1 

41 

0.0 

0.0 

0.0 

0.0 



o.c 

l 

51 

o.o 

0.0 

o.c 






AT 

SIMULATION 

time, t * 

0.0 

***** 

♦ 

* 

* * * 

THE 

BETAS 

(EULER ANGLE St POSITION COORDINATES) AC E 






( 1 ) 

( ?) 

l 3 ) 

( 4 ) 



( 5 J 

1 

1 

1 . 222 Q+ 0 C 

0.0 

0.0 

0.0 



0.0 

2 

1 

0.0 

0.0 

- 1 . 2270+00 O.o 



0.0 

3 

1 

0.0 

0.0 

0.0 

0.0 



0.0 

4 

I 

0.0 

0.0 

0.0 

0.0 



0.0 

5 

1 

0.0 

0.0 

o.c 

0.0 



0.0 

6 

1 

0.0 

0.0 

0.0 

0.0 



0.0 


AT 

SIMULATION 

TIME, T * 

O 

, 

o 

***** 

* 

* 

* * * 

THE 

BETA TIME DERIVATIVES APE 








( 1 ) 

( 2 ) 

( 3 ) 

( 41 



( M 

1 

1 

0.0 

0.0 

0.0 

0.0 



0.0 

2 

1 

0.0 

o.c 

0.0 

C.O 



o.c 

3 

1 

0.0 

0.0 

0-0 

0.0 



0.0 

4 

1 

0.0 

0.0 

0.0 

C.O 



0.0 

5 

1 

0.0 

0.0 

o.o 

o.o 



0.0 

6 

I 

0.0 

0.0 

0.0 

o.o 



0.0 


AT 

SIMULATION 

time, t = 

0.0 

* * * * * 

* 

* 

* * * 

THF 

DELTAS (CONTROL SYSTEM VARIAPLESI 

ARE 






( 1 ) 

( 21 

( 3 ) 

( 4 ) 



( M 

. 1 

1 

0.0 

0.0 

0.0 

0.0 



o 

* 

o 

fr. 1 

u 

11 

0.0 







vo ; 

AT 

SIMULATION 

time, t = 

0.0 

* * * * * 

* 

* 

* * * 

THE 

DELTA 

TIME DERIVATIVES ARE 








( 1 ) 

( 2 ) 

( 3 ) 

( 4 ) 



( 51 

1 

1 

0.0 

0.0 

0.0 

0.0 



0.0 


croprK ,T t TF‘ r = rx . 

THF C p U TTME C = o.**]CCiF*C0 


********* * *. * 


f A) 
C.O 
0.0 
0.0 
0.0 
0.0 


I 7 ) 
0.0 
0 .0 
0.0 
0.0 
o.c 


****** 

I A> 

0.0 

0.0 

0.0 

-1 .? 2 ?o+oo 

0.0 


* * * * 


******** **** 


( 6 ) 
0.0 
0.0 
o.o 
0.0 
0.0 


( 7 ) 
0.0 
0.0 
0.0 
0.0 
0.0 


( 6 ) 

o.c 

o.c 

0 .n 
0.0 
0.0 


t °) 

C.O 

0.0 

0.0 

0.0 

O.o 


( °) 

o.c 

C .0 
C .0 
0.0 
0.0 


l********************** 


****************** 


I <51 
0.0 


( 6 ) 
0.0 


C 7| 
0.0 


( 7| 
0.0 


i SI 

o.c 


I PI 

0.0 


( p > 
O.o 


( «) 

C.O 


1101 

0.0 

0.0 

0.0 

o.o 

o.o 


< 10 ) 

o.c 
0 .0 
C.O 
0.0 
0.0 


I 10) 
0.0 


noi 

0.0 



02£^V 


1 


11 


0.0 



AT 

SIMULATION TIME, T = C.< 

0 

* * 

• * * * 

********* 

FOR 

BODY 

1 the 

VELOCITIES are 







( n 

1 21 

< 3) 


1 4) 

1 51 ( 61 

1 

1 

0.0 

0.0 

0.0 


0.0 

0.0 0.0 

FOR 

BOOY 

1 THE 

CORRESPONDING MOMENTA 

ARE 





( 1 ) 

1 21 

< 31 


( 41 

* 5 1 1 61 

l 

1 

0.0 

0.0 

0.0 


0.0 

0.0 0.0 

FOR 

BODY 

1 ITS 

CONI® IPUTION TO 

total 

ANGULAR AND 

LINEAR MOMENTUM IS 



( 11 

l ?) 

( 31 


< 4} 

(51 (6) 

1 

1 

0.0 

0.0 

0.0 


0.0 

O.C 0.0 

ITS 

CONTRIBUTION 

TO TOTAL KINETIC 

AND POTENTIAL FNERGIFS IS 0.0 


AT 

SIMULATION TIME, T = 0. 

0 

* * 

* * * * 

******* ** 

FOR 

BODY 

2 THE 

VELOCITIES ARE 







( 11 

( 21 

( 31 


( 41 

(51 (61 

1 

1 

0.0 

0.0 

0.0 


0.0 

o 

o 

o 

» 

o 

FOR 

BODY 

2 THF 

CORRESPONDING MOMENTA 

ARE 





( 11 

( 2) 

( 3) 


{ 4) 

(51 (61 

1 

1 

0.0 

0.0 

0.0 


0.0 

0.0 0.0 

FOR 

BODY 

2 ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND 

LINEAR MOMENTUM IS 



( 11 

C 21 

( 3) 


1 4) 

(5) (6) 

1 

1 

0.0 

0.0 

0.0 


0.0 

0.0 0.0 


ITS CONTRIBUTION TO TOTAL KINETIC AND POTENTIAL FNFRGIFS IS 


0.0 



AT 

SIMUL ATI ON TIME, T = 0. 

0 

* * 

***** 

******** 

FOR 

BODY 

3 

THE 

VELOCITIES ARF 








( 1) 

( 2) 

( 3) 


( 4) 

(5) (61 

- 1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 0.0 

FOR 

BODY 

3 

THE 

CORRESPONDING MOMENTA 

ARE 






( 11 

( 2) 

( 31 


r 4i 

(51 (61 

I 

1 


0.0 

0.0 

0.0 


0.0 

0.0 0.0 

FOR 

BODY 

3 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR AND LINFAP MOMENTUM IS 




( 11 

( 21 

( 31 


( 4) 

(51 (61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 0.0 

ITS 

CONTRIBUTION 

TO TOTAL KINETIC 

AND POTENTIAL ENE&GIE 

S IS 0.0 



AT 

SIMULATION TIME, T = 0. 

0 

* * 

* * * * 

***** 

* * * * 

FOR 

BODY 

4 

THF 

VELOCITIES ARE 









( 11 

( 2) 

( 31 


( 4) 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

EDDY 

4 

THE 

CORRESPONDING MOMENTA 

ARF 







( 11 

( 21 

( 31 


( 4) 

( 5) 

( 61 

1 

1 


0.0 

0-0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

4 

ITS 

CONTRIBUTION TO 

total 

ANGULAR AND 

LINEAR MOMENTUM 15 




< 11 

( 21 

( 31 


( 4) 

( 5) 

( 6) 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

ITS 

CONTRIBUTION 

TO TOTAL KINETIC 

AND POTENTIAL ENERGIES IS 

o 

• 

o 


FOR 

l 

FOR 


AT SIMULATION TIME* T = 0.0 


BODY 

5 

THE 
( 11 

VELOCITIES A«E 
( 21 

( 3) 

1 


0.0 

0.0 

0.0 

BODY 

5 

THE 
( 1 1 

CORRESPONDING 

( 21 

MOMENTA 
( ?J 

1 


o 

o 

0.0 

0.0 


C 


**************** 


APE 


( M 

0.0 


( 51 (61 

0.0 0.0 


I 61 
0.0 



******* ********* 


0.0 

**************** 


0.0 

****«**»**.*»».*** 


0.0 

*****«*»********. 


o.o 

**************** 


1 


( 41 

o.c 


( ') 

o.c 





(. 




1 1 ) (?) 

1 31 

( *1 1 ST 

< ft) 

1 

1 

0.0 0.0 

0.0 

0.0 0.0 

0.0 

ITS 

CONTRIBUTION TO TOTAL. KINETIC AND POTENTIAL ENERGIES IS 

0.0 


AT 

SIMULATION TIME , T r 

0.0 


* * * * * 

THE 

INTERCONNECTION CONSTRAINT 

FORCES 1 LAMBDAS ) APE 




( 1 ) 12) 

1 ?) 

( A ) 1 M 

( 6) 

1 

1 

0.0 0.0 

0.0 

0.0 0.0 

0.0 

1 

11 

0.0 0.0 

0.0 

0.0 0.0 

0.0 


AT 

SIMULATION TIME * T = 

0.0 


* * * * * 

THE 

TOTAL 

ANGULAR MOMENTUM VECTOR IS 





(1) f ’) 

( 3) 



1 

1 

0.0 0.0 

0.0 



THE 

TOTAL 

LINEAR MOMENTUM VECTOR IS 





( 1 ) (2) 

( 3) 



1 

1 

0.0 0.0 

0.0 



THE 

TOTAL 

ANGULAR MOMFNTUM = 

0.0 



ThE 

TOTAL 

LINEAR MOMENTUM =■ 

0.0 



THE 

TOTAL 

KINETIC ENERGY = 

0.0 



THE 

TOTAL 

POTENTIAL ENERGY = 

0.0 



THE 

TOTAL 

ENERGY l T ♦ V) = 

0.0 




0.0 


< 7 ) 

0.0 

0.0 


( p) 

0.0 

o.n 


( °) 

0.0 


****♦***♦♦»***♦ 


( 10 ) 

o.o 


OJ 

ro 



A-322 


RUN NO. OF MO 4 


DA TF 04/?6/7* 
PY D. DFVfc p 5 


AF-C TRANSFER Fl'N'CTim <7tJDY 

OONOHUF CHECK PPOF UtM DATA MOD O* 3MAR19-": 


OUTPUT MATRIX -i- f A] X ?* 1 




( 11 

< ?) 

1 31 

1 4 ) 

( *1 

1 6 ) 

1 

1 

- 2 . 6410-02 

- 3 . 4860-06 

? . 641 Q -02 

3 . 8570-06 

1 . 060 C -05 

-1 . 8450-06 

1 

11 

- 9 . 8 890-06 

- 4 . 9010-06 

0.0 

0.0 

o.c 

0.0 

1 

21 

3 . 9060*02 

- 7 .&e 20*02 

2 . 1640+03 

0.0 

0.0 

o.c 

1 

31 

- 2 . 4180-08 

O.C 

O.C 

0.0 

- 1 , 7770 -C? 


2 

1 

- 2 . 2 44 Q -04 

- 3 . 64 SC -03 

2 . 2440-04 

- 2 . 2070-06 

- 6 . 064 C -06 

6 . 70 ^* 0—06 

2 

11 

2 . 9000-07 

- 5 . 1280-03 

0.0 

0.0 

0.0 

0.0 

2 

21 

4.08 80*05 

2 . 3120+01 

- 2 . 6610 * 0 ? 

O.o 

0.0 

0.0 

2 

31 

4 . 0660-06 

0.0 

0.0 

C.O 

*. 1410-05 


3 

1 

7 . 6200*00 

0.0 

- 7 . 6200+00 

0.0 

0.0 

0.0 

3 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

31 

0.0 

0.0 

0.0 

o.o 

— 3 . 0880+62 


4 

1 

9 . 3410 - 0 * 

1 . 7260 - 0 ? 

- 9 . 3 MO- O c 

- 1 . 1600 - 0 ? 

~ 3 .iaeo-c? 

2 . 1680-03 

4 

11 

- 1 . 7360-03 

2 . 4260-03 

0.0 

0.0 

0.0 

0.0 

4 

21 

- 1 . 9340*05 

-1 . 3 f>C *05 

- 6 . 0010+05 

0.0 

0.0 

0.0 

4 

31 

1 . 1980-05 

0.0 

0.0 

0.0 

- 3 . 1200-01 


5 

1 

- 5 . 3870 - 0 * 

- 6 . 2 180-04 

5 . 3870-05 

- 3 . 1790 - 0 ? 

- 8 . 7350 - 0 ? 

5 . 6330 - 0 ? 

5 

11 

- 4 . 7700 -03 

- 8 . 7420-04 

0.0 

0.0 

0.0 

0.0 

5 

21 

6 . 9680*04 

-2 . 6020*05 

— 1 . 6460*06 

0.0 

0.0 

o.c 

5 

31 

- 4 . 3380-06 

0.0 

0.0 

0.0 

- 8 . 6720-01 


6 

1 

- 5 . 8 110-04 

- 3 . 4170-07 

5 .eilQ -04 

2 . 0350-04 

5 . 59 ?Q -04 

— 4 .?<. oe — c ? 

6 

11 

- 5 . 0720-03 

- 4 . 8040-07 

0.0 

0.0 - 

o.o 

c.o 

6 

21 

3 . 8290*01 

- 4 . 0430+05 

1 . 6310+05 

0.0 

0.0 

c.o 

6 

31 

- 3 . 5750-10 

O.C 

0-0 

0.0 

- 9 . 114 C-C ] 


7 

l 

0.0 

0.0 

0.0 

- 1 . 2060 - 0 ? 

—3 . 31 30—02 

3 , 6 *.° Q — 0 2 

7 

21 

0.0 

0.0 

- 6 . 4370+06 

0.0 

0.0 

C.O 

7 

31 

- 1.05 70*01 

0.0 

0.0 

0.0 

0.0 


8 

1 

- 3 . 9990-07 

- 7 . 8020-09 

3 . 9990-07 

3 • 9 C 9 Q — 04 

1 . 0900 - 0 ' 

1 . 42 5 C -04 

8 

11 

2 . 1490-04 

-1 .09 70 -OB 

0.0 

0.0 

0.0 

0.0 

9 

21 

8 . 7440-01 

1 . 7130 + C 4 

- 1 . 728 Q +02 

0.0 

0.0 

0.0 

8 

31 

0.0 

0.0 

0.0 

0.0 

2 . 8550-02 


9 

1 

7 . 0390-06 

1 . 5990 - OX - 

- 7 . 0390-06 

- 1 . 63 * 0-07 

- 4 . 4930-07 

4 . 7600-07 

9 

11 

- 7 . 3580-09 

2 . 24 PO -04 

0.0 

0.0 

0.0 

0.0 

9 

21 

- 1 . 7920*04 

- 5 . 8650-01 

- 2 . 2380+01 

0.0 

0.0 

0.0 

9 

31 

3 . 0500-05 

0.0 

0.0 

0.0 

- 1 . 303 C -06 


10 

1 

5 . 9650-10 

2 . 5470-08 

- 5 . 9650-10 

0.0 

c 

. 

o 

G 

• 

c 



r i C 


f a r i 


ri'pp f ‘ * t jMt — c . ? <- 

TKF C FI* T7«ft = : ‘•"j F+C-2 


» 7 j (fi ( *■• > no 

7 .# fAF '- c»f i .^ gfc - c ' r.’fff -(• i > (.i 

0.0 <* .C f..c 

c.o o.r* o.o o.o 


-^.^*nc-o c -'.Aiio-r,-- n .?-»<< r.-c-' o.c 
O.r. o.r i.ippr+f.^ r .<-• 

o.o o.o o.c o.o 


o.o o.o o.r r.c 

o.o o.o - r .n 6 *c+r*e o.o 


. 1270-0 ? ?.Ofnr_oi 0.0 

.c* o.o -/ .1 c*?r+r? o.o 

r.c o.c o.r 3.0 


- 6 . 6220-07 c .T? 3 f-c-:- :.A 9 tr-c? c.o 

c.o o.o 2 .* 7 ir+o? o.r 

O.C 0.0 r .o o.o 


5.76 <<-C? C.^ITO-o:- s.33rr-('7 O.C* 

o.o r.c : ,p 5 ?o.ca o.c 

C.O C.O O.o o.o 


-2.2770-01 -?.?a,3C-0A C.o 0.0 

o.o c.o c-.o o.o 


-o.il lo-cfc -?.r 9 ?c-r;A i .p^r-of o.o 
c.o o.o ?. 6 *k*m r.c 

0.0 0.0 0.0 c.o 


-7.6140-07 a .46?r-'*>t -:.ptvr-ct 0.0 

0.0 O.C -4.6A6C+07 C.O 

o.r* o.o c.o o.c 


0.0 O.C -f.l?FO-f,P o.c 


c 



RUN Nr. DEMO 9 


OAtF 04 / 26/75 
* UK RY r. DEVFRS 


FACE NO 


AE-C TRANSFER FUNCTION 5 TUOY 

OONOHUF CHECK P»OELfcH DATA MOO ON 3MAFI974 


CURRENT T IMF = 04.?<*.3f, 

THE CEU TIMER = ? . e c T*OE + 0? 


OUTPUT 

matrix -A- f 

41 X ?*. ; 

1 CENTlNUrr 










( 11 

I 2) 

f 21 

( 41 

< 5) 

< 6) 

< 71 


( 81 

C 9 ) 

1 101 

10 

10 

11 

?1 

0.0 

-2.8540 TOO 

3 .5P10-GE 
-4 ."TOQ —Of 

0.0 

-1 .8<>60-03 

0.0 

0.0 

0.0 

O.C 

0.0 

6.0 

0.0 

0.6 


0.0 

0.6 

-? .O4+C-0? 
r . „r» 

O.C 

O A 

10 

31 

1.06 90-03 

0.0 

0.0 

0.0 

-1.1040-10 





' *V 

V 1 • U 

11 
1 1 
11 
11 

1 

11 

21 

31 

-3.0210-07 
1. 1980-04 
6.6040-01 
0,0 

-5 .P93G-04 
-8 ,?P6f -0° 
9.547Q+0? 
0.0 

3.0210-C7 

0.0 

-1 .3050+02 
0.0 

2.16+0-66 

0.0 

0.0 

o.r. 

f .9+ EC -06 
0.0 
0.0 

?.l e 6C-0? 

7.9f,0C-04 

0.0 

0.0 

“4.M5C 

C.O 

0.0 

-06 

-2.0570-04 

C.O 

0.0 

I *4 I 8C-CS 
7 . 0020*0 1 
0.0 

C .0 

o.o 

0.0 

1? 

12 

12 

1 

11 

21 

5.2960-06 
-5.5360-09 
-9. *600 +03 

ft.54St~0S 
1 .2020-04 
-4.4120-01 

-5.2960-06 

0.0 

-1.6830+01 

-V.6 *70-08 
O.C 
0.0 

-2 .6530-07 
0 .0 
0.0 

2.6630-07 

C.O 

0.0 

-5.9F+C 

0.0 

0.0 

-C 7 

7.6?; 0-09 
0.0 
0.0 

-7.0570-C4 
-3.510C+0? 
f. <1 

C .0 
0.0 
c.o 

12 

31 

-2, 31 20-07 

0.0 

0.0 

0.0 

— ° • 8040— f. 7 






13 

1 

1.0000 TOO 

0.0 

G.O 

0.0 

O.C 

O.C 

0.0 


0.0 

c.o 

0.0 

14 

1 

0.0 

7.63°0-0? 

0.0 

-1.P17Q-0 2 

-4.9920-02 

5 .3+P0-02 

0.0 


— 3.*"0C— 0+ 

— 7 .6? 5C— 02 

0.0 

15 

1 

0.0 

2.7860-02 

0.0 

4.07+0-02 

1.3670-01 

-1 .+6+0-01 

0.0 


9.6640-6+ 

— 2.7POC-0? 

0.0 

16 

1 

-3.0760-02 

O.C 

0.0 

2.0630-02 

5 .66 70-02 

9. 45+0 -01 

0.0 


-6 .2450-0? 

0.0 

O.C 

17 

1 

0.0 

1 -OOCC +C0 

0.0 

0.0 

0.0 

0.0 

0.0 


C .0 

C.O 

c.r 

18 

1 

1.4340-02 

-4 . 9340-01 

0.0 

- Q .3+30-01 

3.4310-01 

-1. 1030—03 

o.o 


7.?P20-0<‘ 

4. ‘>3 + 0-01 

c.o 

19 

1 

-1 - 0000+00 

0.0 

1 .0000+00 

0.6 

O.C 

0.0 

r- .0 


0.0 

0.0 

c .0 

20 

1 

0.0 

0.0 

-I .0000+00 

-2.2980-0? 

-6.3150-03 

—7 .f 2 PC— 02 

0.0 


S.200C-0? 

0.0 

0.0 

?l 

21 

1 

11 

0.0 

0.0 

-8.1 360-02 
-1 .1430-01 

0.0 

0.0 

6. 1750-0* 
0.0 

1 .6° 70-0 + 
0.0 

-l.f 1*0-04 
0.0 

0.0 

0.0 


1 . POOO-Oi* 

o.r 

I ,°*6 0-f;l 
C.O 

0.0 

O.C 

22 

2? 

1 

11 

0.0 

1.1430-01 

O.C 

0.0 

c.o 

c.o 

2. 29P0-C'* 
0.0 

6.31 50-63 
0.0 

7.52RO-C2 

0.0 

0.0 

0.0 


-1 .9630-01 
0.0 

c.r 

0.0 

0.0 

c.o 

23 

1 

0.0 

0.0 

0.0 

5.2°6O-0? 

1 ,+550-ul 

-1 .*'40-01 

1 .0000+00 

1 .o? c, 0-r v * 

o.o 

0.0 

2* 

1 

0.0 

0.0 

c.o 

0.0 

0.0 

C.O 

-1 .0000+66 

0.0 

o.O 

1 .0000 + 00 

25 

25 

11 

0.0 

0.0 

o.o 

3.049C+0F 

0.0 

0.0 

0.0 


0.0 

0.0 

0 .0 

21 

0.0 

0.0 

0.0 

0.0 

-6.2600+0+ 

0.0 

0.0 


0.0 

o.o 

6.0 

„ 26 

11 

0.0 

0.0 

0.0 

6.0990+08 

0.0 

0.0 

0.0 


0.0 

O.o 

C .0 



A- 324 


RUN NO. Of MO 9 


DAT* 04/26/75 
PUN PY 0. OE VER5 


PAGF NO 


. 13 


AF-C TRANSFER FUNCTION STUDY CURRENT TIME = 04.39.30 

OONOHUE CHECK PROBLEM OATA MOO ON 3MAR1975 ThF CPU TIMFC = 3.5923F+02 


OUTPUT 

MATRIX 

—A— ( 

41 X 35 ) 

CONTINUED 










t i) 

1 2) 

( 31 

( 4) 

1 51 

( ei 

< 7) 

( 8 J 

1 *> 

(10) 

26 

21 

0.0 

0.0 

0.0 

0.0 

-1 .2550+04 

-I .COOO+C3 

0.0 

0.0 

0.0 

o.r 

27 

11 

0.0 

0.0 

0.0 

1 .5400+0F 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27 

21 

0.0 

0.0 

0.0 

0.0 

-3.1700+0+ 

-2.4130+0? 

0.0 

O.n 

0.0 

o.o 

28 

21 

o 

• 

o 

o.c 

0.0 

0.0 

0.0 

0.0 

6.6660+0' 

—6 .6660 + 0“* 

O.o 

0.0 

29 

21 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

*>.81*0+0-* 

-2. e 14C+C3 

0.0 

30 

21 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

?. 51+0+03 

-2.5140+03 

31 

21 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.O000+03 

31 

31 

-5 .6000+0? 

0.0 

0.0 

0.0 

0.0 






32 

11 ' 

0.0 

0.0 

2 .6340+07 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32 

31 

0-0 

-f .2800 + 04 

0.0 

0.0 

0.0 






33 

11 

0.0 

0.0 

I . 1 8.50+09 

0.0 

0.0 

0.0 

0.0 

0.0 

( .0 

0.0 

33 

31 

0.0 

-2.8240+06 

-4. 5000+02 

0.0 

0.0 






34 

31 

0-0 

0.0 

1.0370+05 - 

-6.6660+0? 

0.0 






35 

31 

0.0 

0.0 

0.0 

1.1P20+0? 

-1.0380+03 






36 

1 

0.0 

0.0 

-1 .0000 + 00 - 

-2 .?°P.Q-0? 

-6.31 50-03 

-7.5280-0 2 

0.0 

8 . 200 r-r ? 

0.0 

0.0 

37 

11 

0-0 

0.0 

1 .00 00 + 00 

0.0 

0.0 

0.0 

o .o 

O.C 

0.0 

o.n 

38 

1 

0.0 

0.0 

0.0 

0. 0 

0.0 

0.0 

-1 .C-OCC+no 

0.0 

o.c 

1 .0000 + 00 

39 

11 

O'.C 

0.0 

0.0 

1.0000+00 

0.0 

0.0 

O.C 

0 . 0 

0 .0 

C .0 

40 

31 

1. 0000*00 

0.0 

0.0 

0.0 

O.C 






41 

31 

0.0 

0.0 

0.0 

0.0 

1 .oooo + co 







END OF WR1TF 



A- 32 5 



RUN NO. DEMO 4 PfTE 04/2C/7* PAGE MO. 14 

91JN PV 0. CjFV€»S 



AE-C 

TR AVSf ER 

FUNCTION S Tl""' 

V 





CUPDFVT 

7 1*HP = 

04. ©0.14 


DONGMUr CHECK 

PRClfCfM 

C A 1 A MOP OH 

3 MAP 1 




THE 

CPU 

TTMfR = 

3.7«»C3F*02 

OUTPUT 

MATRIX 

-T- f 

?*> X :-S ) 












( 11 


< 31 

1 <-1 

< c > 

< 6) 

( 7) 

< 

e » 

c 

1 ID? 

1 

1 

1.0000*00 

0 .0 

0.0 

0.0 

0 .0 

0.0 

0.0 

0.0 


0.0 

0.0 

2 

1 

0.0 

1 .0000*00 

0.0 

0.0 

c.o 

0.0 

0.0 

0.0 


0 .0 

0.0 

3 

1 

c.o 

0.0 

-2.2480-03 - 

6.31S0-O? 

-7. *200— 02 

o.c 

* .2000-02 

0.0 


c.o 

o.c 

3 

21 

o.r 

0.0 

0.0 

o.r. 

0.0 

0.0 

O.G 

c-.c 


c.o 

-1 .0000*00 

4 

1 

0. 0 

0.0 

1 .0000*00 

o.c 

C .0 

o.c 

0.0 

0.0 


0.0 

0.0 

© 

1 

0.0 

0.0 

0.0 

1 .0 0 00 * 00 

0.0 

0.0 

0.0 

0.0 


0.0 

o.e 

t 

1 

c.o 

C .0 

0,0 

0.0 

1 .0000*00 

o.c 

0.0 

o.o 


c.o 

0.0 

7 

1 

0.0 

O.r. 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 

o.o 


o.c 

o.c 

8 

1 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

1 .0000*00 

0.0 


0.0 

0.0 

© 

1 

c.o 

o.c 

0.0 

0.0 

0.0 

O.G 

0.0 

1 .OOCC*f 

■r c.o 

G.O 

10 

I 

0.0 

0.0 

0.0 

0.0 

o.c 

1.0000*00 

0.0 

c.o 


c.o 

c.o 

10 

31 

0.0 

i .root *cc. 

0.0 

0.0 

0.0 







11 

1 

0.0 

G.C 

{*.0 

c.o 

o.c 

0.0 

0.0 

o.c 


l.opor*oo n.o 

12 

1 

o.c 

C .0 

0.0 

G.C 

c .c 

G.C 

0.0 

c.o 


c.o 

l .oorc*oo 

13 

?1 - 

1 .000Q*00 

c.o 

G.O 

C.G 

0 .0 







14 

31 

0.0 

0.0 

1.0000*00 

0.0 

o.c 







l r 

11 

1.0000*00 

o.c 

c.o 

0.0 

0.0 

o.c- 

0.0 

o.o 


o.o 

c.o 

1© 

11 

0.0 

1 .OCCC*PC 

0.0 

0.0 

O.Cj 

0.0 

0.0 

0.0 


0.0 

0.0 

17 

11 

0.0 

0.0 

1.0000*00 

0.0 

0.0 

G.C 

0.0 

0.0 


r.o 

o.o 

18 

11 

0.0 

c.o 

0.0 

1 .0000*00 

0.0 

O.p 

O.P 

0 .0 


n .o 

0.0 

1 ° 

11 

0.0 

o.c 

0.0 

0.0 

1 .0000*00 

o.r. 

o.c* 

0.0 


0.0 

c-.c 

20 

11 

0.0 

o.c 

0.0 

0.0 

c.o 

1 .0000*00 

C .0 

0.0 


O.G 

O.G 

21 

11 

c.o 

e .0 

0.0 

o.c 

0.0 

O.p 

i .ococ*oo 

0.0 


0.0 

0.0 



RUN NO. Df MO 9 f ATf 0 *-/2t'/T*‘ wc* Kp. i *; 

°cn rv n. r*F- ve *? ^ 


> 


« 

1 w 


AF -C 

TRANSFER 

FUNCTION « TUDY 





f (<r c 

r «. T 

T T vr - ri.a . 

u 

1 £ 


DONOHUF CHECK 

PROF LF K 

-OAT A MOT CK 

3MA&19*»5 




TMf 

CPf' 

T T +*e< ; * , 7«aj 

7F +r? 

OUTPUT 

matrix 

-T- ( 

35 X 75 J 

CONTINUF- 












t 1) 

1 2 > 

f 3) 

f 

f M 

< t) 

< T 1 

f 

F ) 

< <* 

no j 


22 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .oooo+oc c.o 

C.C 


2* 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.c 


i .orcc+co 

c.o 


2* 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

1 .cot c+to 


25 

21 

1 .0000+00 

0.0 

0.0 

O.P 

0.0 

0.0 

o.c 

0.0 


O.C 

c.o 


26 

21 

0.0 

1 .0000400 

0.0 

0.0 

0.0 

0.0 

o.c. 

C.o 


0 .0 

0.0 


27 

21 

0.0 

0.0 

1 . 0000+00 

0.0 

0.0 

0.0 

c.r 

0.0 


o .0 

o.c 


28 

21 

o.o 

0.0 

0.0 

1 . 0000+00 

o.c 

o.c 

C.O 

o.c 


O.c 

o.o 


29 

21 

0.0 

0.0 

0.0 

0.0 

1 . 0000+00 

0.0 

C.G 

O.c 


r .r 

o.c 


30 

21 

0.0 

0.0 

0.0 

c.o 

0.0 

I .orrr^co 

c.o 

f.r 


r . o 

0.0 


31 

31 

0.0 

C .0 

0.0 

1 .oooo+co 

0.0 








32 

21 

0.0 

0.0 

0.0 

0.0 

c.o 

c.o 

1 .ooco+nc 

r .c 


c .0 

o.c 


33 

21 

0.0 

0.0 

0.0 

0.0 

c.o 

c.o 

< .0 

l . oorr +00 0.0 

0.0 


34 

21 

0.0 

0.0 

0.0 

0.0 

c.o 

0.0 

0 .c 

0.0 


’ .orcc+co 

o.c 


35 

31 

0.0 

0.0 

o.c 

o.c 

1 . C 0 O 0+00 








END OF WRITE. 



LZi^f 


l»UN NC. OEMO 


PATE O 4/?<‘>/7? 
«UN EY f>. PEVERf 


PAC-r NC 


AE — C TRANSFER FUNCTHN i.TUtY 

DONOHUE CHfCK PRG8LCM DATA MfD ON 3MAR197E 


Cl ,oe F NT TIME e d4.4fj.il 
THF CPU TIMER = 3.«<420F«-0? 


OUTPUT MATRIX Y* I 1 X 3* » 

(II (?) (31 (4) (5) ( fe) ( 7) ' ( P» ( °) <10 J 

1 31 0.0 0.0 0.0 1 . ???Q*0 0 C.O 

END OP WRITE. 



A- 328 


HUN NO. OEHO 9 DATE 04/76/75 PAO F NO. 17 

SUN PV 0. DEVERS 

AE-C TRANSFER FUNCTION STUDY 

DONOHUE CHECK PROBLEM DATA MOP ON 3HAR197* 


OUTPUT 

MATRIX 

-A*- ( 

35 X 35 J 









( T> 

1 21 

13) 1 A) 15) 

( 6) 

1 T) 

* p ) 

( 9 ) 

110) 

1 

1 

—2*64 10—02 

-3 .A 860-06 

-5.6650-05 —1.56.20— OA -2.0070-03 

7.6540-05 

2. IP 30-03 

0 .3860-06 

-°.P pop -06 

-A. VO 10-06 

1 

11 

0.0 

0.0 

0.0 0.0 1.7510*06 

0.0 

T .9060*0? 

— 7.0P?o+O2 

7 . 1 6 AC + 03 

o.o 

1 

21 

—2.6410—0? 

0-0 

0.0 0.0 C.O 

0.0 

0.0 

0.0 

n.o 

0.0 

1 

31 

0.0 

0.0 

0.0 — 2. A1 80—08 -1.7770-03 






2 

1 

— 2.2AAO— OA 

-3.6480-03 

-2 .7230—06 — 7.A81Q— 06 -1.0190-05 

-9.4110-05 

1.7860-05 

9.7760-0/ 

7.9000-07 

- c .1280-0? 

? 

11 

0.0 

0.0 

0.0 0.0 1 .4010+04 

0.0 

A. 06 00*05 

2.3120+01 

-2.6610+03 

0.0 

2 

21 

-2.2AAO-OA 

0.0 

C.O 0.0 0.0 

0.0 

C.O 

0.0 

C.O 

0.0 

2 

31 

0.0 

0.0 

0.0 A. 0660-06 5.1A1Q-C5 






3 

* 1 

9.3410-05 

1 .7 2 60 -0? 

-1.1600-03 -3.107C— 0? 2. 17 50-02 

-2. 1220-02 

2 .9530-0T 

-4.1520-0" 

-1 .7' 5 6C — C 3 

2 .4760-C? 

3 

11 

0.0 

0.0 

0.0 0.0 -6.1920*03 

0.0 

-1.93A0+C5 

-1.2040*05 

-6.0C IC+C® 

0 .0 

3 

21 

9.341Q— 05 

0.0 

0.0 0.0 0.0 

0.0 

0.0 

0.0 

O . C / 

0.0 

3 

31 

0.0 

0.0 

0.0 1. 1Q0O-O5 -2.1200-01 






A 

1 

-5.3870-05 

—6 .2180— 0 A 

-3.1790-03 -8.7? c 0-0? 5.9200-0? 

-5.0230-02 

0.1370-0? 

1 ,AC>6 0— f ? 

-a ,7-»cc -c: 

-° .74?C-04 

A 

11 

0.0 

0.0 

0.0 0.0 3.5710*03 

O.C* 

6.968C+0A 

“3 .6020+05 

.6 460 + DC. 

0.0 

A 

21 

-5.38 70-05 

0.0 

0.0 0.0 0.0 

0.0 

0.0 

O.o 

C.O 

0.0 

A 

31 

0.0 

0.0 

0.0 -A.?3»0-06 -8 .5720-01 






5 

1 

-5.81 IQ— 04 

-3 .A1 7Q-07 

2.0220-04 5.555Q-0A -A.2P4Q-C3 

5.Tt'O0-03 

0.765 0—0? 

P «7-»or-n-> 

- e .c7?c-o: 

-A . 5CA0-C7 

5 

11 

0.0 

0.0 

0.0 0.0 3.8520*04 

0.0 

3.8290*01 

-a.C; 43P*C e 

1 .6" 1 1C *05 

0 .0 

5 

21 

-5.81 1C-0A 

0.0 

0.0 0.0 0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

5 

31 

0.0 

0.0 

0.0 -3.5750-10 -9.1140-01 






6 

1 

0.0 

0-0 

-1.2060-0? -3.3130-02 3.5490-0? 

-2.2 7>0-01 

-2.2A30-OA 

0.0 

O.C 

0.0 

6 

11 

0.0 

0.0 

0.0 0.0 0.0 

O.C 

0.0 

0.0 

-6. A 3 70 +06 

0.0 

6 

31 

0.0 

0.0 

0.0 -1.0570+01 0.0 






7 

1 

-3.9990-07 

—7 .PG?Q-0 & 

2 . 99 P 0-06 1 . 0 ° e 0-05 1 . 4250 - 0 * 

-6.1110-06 

- 3 . 6910-04 

1 . 0770 - 9 ^ 

7 . J ACQ - f.A 

-1 ,0«7C-06 

7 

11 

0.0 

0.0 

0.0 0.0 2. <510+01 

0.0 

6 . 74 ac -01 

l,71?f**r:4 

- 1 , T?pC +02 

0.0 

7 

21 

-3.999Q-07 

0.0 

0.0 0.0 C.O 

0.0 

0.0 

0.0 

0.0 

0 .0 

7 

31 

0.0 

0.0 

0.0 O.C 2.6550-02 






8 

1 

7.0390-06 

1 .5 oo 0— OA 

-1 .4740-07 -A. 0440-07 1.0C6C-C6 

-7 .91 aQ— 07 

—5 .67 ?C -07 

-3 . PA 0 C - C 4 

— 7.2 5 6C — 0° 

2.248C-0A 

8 

11 

0.0 

0.0 

0.0 0.0 -4.6660*02 

0.0 

-1 .7° 20* 04 

-5.6650-01 

-2.23PC+01 

0.0 

8 

21 

7.0390-06 

0.0 

0-0 0.0 0.0 

0.0 

O.C 

O.C. 

0.0 

0.0 

8 

31 

0.0 

0.0 

0.0 3.0500-05 -1 .302 0—06 






9 

1 

—3.02 IQ— 07 

-5 .8930-09 

2.1630-06 5.O/.20-06 . 7.9570-05 

-A .6150-06 

-2. 0570-04 

1 .41 PC— 0? 

1 .19PC-C A 

-0 .256C-C4 

9 

11 

0.0 

0.0 

0.0 0.0 2.002Q+C1 

0.0 

6 . 6040 — 0 1 

9.5470+'" ? 

-1 .3050 + 02 

C.O 

9 

21 

-3.0210-07 

0.0 

0.0 0.0 0.0 

0.0 

0.0 

0.0 

0.0 

C.O 

9 

31 

0-0 

0.0 

0.0 0.0 2.1560-0? 







CURRENT TIMF *■ O^.Al.05 
THF CPU TIMCP a A.0fP6F+r2 



A- 32 9 


RUN NO. OFHO 9 OATE 04/76./75 PAOf HO. 18 

P UN BV 0. CFVEPS 

AF-C TRANSFER FUNCTION ITUOV 

OONOHUF CHECK PROBLEM DATA MpD ON 3MAP1975 


OUTPUT MATRIX — A + — f 34 X 35 ) CONTJNUFD 




( 1) 

< 2) 

1 31 

( 41 

< 5) 

1 61 

( 71 

( 81 

( 91 

(10) 

10 

1 

5. 2° 60 -06 

8.5400-05 

—8 .4400—06 

-2.3190-07 

6 .7890-07 

-5.9540-07 

-4.766C-07 

-2.0570-04 

-5 .5760-09 

1.202C -04 

10 

11 

0.0 

0.0 

0.0 

0.0 

-3.5100+02 

0.0 

-9.580C+03 

-4.4120-01 

-1.6*30+01 

0.0 

10 

21 

5.?<>60-O6 

0.0 

0.0 

0.0 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

10 

31 

0.0 

0.0 

0.0 

-2.3120-07 -Q.eoAC-07 






11 

1 

0.0 

2 .7 POO -02 

4.9740-02 

1.3670-01 -1.4640-01 

0.0 

9.6650-04 

V* 7800-0"' 

0.0 

0.0 

12 

1 

-3.0760-02 

0.0 

2.0630-0 2 

5.667C-02 

9.4540-01 

0.0 

— 6 ,?4.fO-C3 

C.O 

0.0 

0.0 

13 

1 

0.0 

1 .0000+00 

0.0 

0.0 

0.0 

O 

• 

0 

0.0 

0.0 

0.0 

0.0 

!<■ 

1 

1.6340-02 

-4.9340-01 

-9.393c —0 1 

3.4310-01 -1.103Q-03 

0.0 

7.2870-06 

4.9740-01 

0.0 

0.0 

15 

•» 

A 

-1 . 0000*00 

0.0 

-2.2930-0^ 

—6.33 5°— 07 -7.52P0-02 

c.o 

8 .2000-0? 

0.0 

0.0 

c.o 

15 

21 

-l.OOOC+OO 

0.0 

O.C 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16 

1 

P.0 

o.n 

-7.5730-37 

-1.20AO-?* -1.9? 60—34 

0.0 

1.9260-?4 

0.0 

0.0 

0.0 

16 

21 

1.0000+00 

c.o 

0.0 

0.0 

0.0 

O.G 

0.0 

0.0 

0.0 

0.0 

17 

1 

0.0 

-8.1300-02 

6.1750-05 

1.6570-O4 -1.81 80-04 

0.0 

1.2000-06 

1 .9560—01 

c.o 

-1 .1430-01 

le 

1 

0.0 

0.0 

?.2°eo-o3 

6. 315Q-03 

7.5780-0? 

0.0 

-1.9670-01 

0 .0 

1. 1430-01 

0.0 

ip 

T 

0.0 

o.c 

5.2960-02 

1. 4550-01 -1.559C-01 

1 .0000+00 

1 .0290-03 

0.0 

0.0 

0.0 

20 

21 

0.0 

O.C 

1 .0000+ or 

O.C 

0-0 

0.0 

C.O 

0.0 

0.0 

0.0 

21 

1 

-7. 6200+00 

-1 .4O80-0f 

-1 .75 OC— 02 

-4.PC9C-0? -5. 7330-01 

— 1 .831 C— 05 

6 . ?4 1C -01 

3 .6050-08 

4.336C-G4 

-2 . 1070-06 

21 

11 

0.0 

0.0 

C.O 

0.0 

5 • 05 1 C ♦ u 6 

0.0 

1 .6790+00 

3 .456C+04. 

-^.iTrr+o? 

0.0 

?1 

21 

-7.6200+00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21 

31 

0.0 

C.O 

0.0 

-1 .0580-10 

3.08904-0? 






22 

1 

1. 0000+00 

0.0 

O.C 

0.0 

0.0 

0.0 

0.0 

O.C 

0.0 

0.0 

23 

1 

5.9650-10 

2.54 70-08 

1 .2060—0? 

3.3120-0? -3.5490-0? 

2.7T7C-01 

2.3430-04 

-6.1280-05 

0.0 

3.5P1O-0B 

2? 

11 

0.0 

0.0 

n.o 

0.0 

-2.954Q-02 

0.0 

-2.9550+00 

-4 

(..63 TO 4-06 

0.0 

23 

21 

5 .9650— 1C 

0.0 

0.0 

C.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

23 

31 

0.0 

0.0 

c.o 

1.C590-*C1 -1.104C — 1C 






?A 

1 

O 

• 

o 

7. 6 ? <0-02 

-1.8170-02 

-5 . c.-coo -n 7 

5 .34 <0-02 

0.0 

-3.530Q-04 

-7.6390-0- 

0.0 

0.0 

25 

?1 

0.0 

0.0 

C.O 

3.0A9O+Ofc -6.?6CC-+(A 

0.0 

O.C 

0.0 

0.0 

0.0 

26 

21 

0.0 

O.C 

0.0 

6»C °90+OF — 1 . ?5 f 0 + 05 

-1 .0000+05 

0.0 

C .0 

0.0 

c.c 


CU^FNT T7MF * 04.41.05 
THF CPU TTMcp = 4.0t 12F+02 



A- 3 30 


RUN NO. C'EMO 9 


"ATF 04 /? 6 /‘ > ‘' 
RUN fV D. C EVERS 


RAM NC 


1 ° 


AF-C TRANSFER FUNCTION STUDY 

DONOHUE CHECK PROBLEM DATA MOD ON 3MAP’ t >75 


OUTPUT 

MATPIX 

—A*— 1 

35 X 35 1 

CTNT INUEP 




( 1) 

( 2) 

C 31 

< 4) 

27 

21 

0.0 

0.0 

0.0 

1 .5^00+08 

28 

?! 

o 

• 

o 

o 

• 

o 

C.o 

0.0 

29 

21 

0.0 

C.G 

0.0 

o.c 

30 

21 

0.0 

0.0 

o 

« 

o 

o.o 

31 

21 

0.0 

2 .&34Q+07 

0.0 

0.0 

31 

31 

— 6.280C+04 

0.0 

0.0 

0.0 

32 

21 

0.0 

1 .18*0+09 

0.0 

o.c 

32 

31 

-2.824Q+06 

-4 .5000 +02 

0.0 

0.0 

33 

31 

0.0 

1 .037Q.05 

-6.6660+0? 

0.0 

34 

21 

0.0 

0.0 

0.0 

0.0 

34 

31 

0.0 

0.0 

0.0 —5.6000+02 

35 

31 

0.0 

O 

» 

o 

1.1820+0? 

0.0 


END OF WRITF. 


CltroF vt 1 T Mf r CL .M .Cfc 
Tt-F CPI' r ?M rD = *.06‘7E+C? 


( C 1 

< 61 

f TJ 

( 0 1 

t p 1 

no 

- 3 . 1700+04 

- 2 . 5150 + 0 ? 

o.c 

0.0 

0.0 

0.0 

c.o 

0.0 

6 . f 6 6 P + G C 

-i .tet C+n-» 

O.o 

0.0 

0.0 

0.0 

c.o 

t . pi ce + o ^ 

.5 1 4 C + c ? 

0.0 

O.o 

0.0 

0 .0 

0.0 

? .5 ! 40+C3 

- 2 . 5140+05 

0.0 

0.0 

C.O 

0.0 

0.0 

o.c 

0.0 

C .0 
0.0 

0.0 

o.c 

0.0 

o.c 

o.c 

r .o 

0.0 

0-0 

- 1 . 0380+03 

0.0 

o.o 

o.c 

o.o 

5 .OOOC + C 2 


c 


( 


c 




NC. L EMO « 

"AT® (U/?6/T5 
RUN 6 Y n. r F VE R r 

AE-C TPANfEE® 

donohue check 

EUNCTIC*' ? TUCY 

PBOELtH DATA MOO ON 2***1975 



ft! 

A 

RTA* 


NO 

REAL PART 

imaginary pa®t 

O'FAl PA® T IMAGINARY PART 

1 

-0.6?e000+05 

0.0 

-C .6?°00C +05 

0.0 

2 

-0.628000+05 

0.0 

-0 .628 000+05 

0.0 

3 

—0 .6665 90 +04 

c.o 

-0.666*90+04 

0.0 

4 

-0.6664 90+04 

0.0 

-0.6664O0 *04 

0.0 

5 

—0 • 264460+04 

0.0 

-0. 269460*04 

0.0 

6 

-0.2247*>C*04 

0.0 

-0.224790+04 

0.0 

7 

-0. 1268 5 0+04 

0.0 

-0.126850+04 

0.0 

8 

-0.109840+04 

0.0 

-0.109 040 + 04 

0.0 

9 

-0.3003°Q+P? 

0.0 

-0.?00?°C+03 

c.o 

10 

-0.231400 +03 

o.c 

-0 .231400 + 03 

0.0 

11 

-0. 700790+02 

-0.76 5960+02 

-C. 700790+02 

-0.76596C+02 

12 

—0.700790+02 

0.76^960+02 

-0.700790+02 

0.765 °60+02 

13 

-0.449450+02 

-0.550140+02 

-0.449450+02 

—0.550 14Q+0? 

14 

-0.449450+02 

C. 650 140 +02 

—0 .449450+02 

0. *50140+02 

15 

-0.497510+01 

0.0 

-0.4975 i Q+ct 

O.C 

16 

-0.382320+01 

-0.226130+05 

-0.38 2320+01 

-0.226130+05 

17 

-0.3823 20+01 

0.2251 3Q+05 

—0 . 352320 + 01 

C. 225130+05 

18 

— 0.32P300+00 

-0.26 96 90 +04 

-O.32P3OO+C0 

—0 .259690+04 

19 

— 0.32P300 +00 

0.?6 «6 9Q+04 

-0.328300+00 

0 .259690+04 

20 

-0.925160-01 

-0.18P840+03 

-0.925160-01 

-0.188 84(3+03 

21 

—0. 9251 60— Cl 

0.1 88H4C+03 

-0.926160-01 

0.188840+03 

22 

-0.775850-01 

—0. 188260+03 

-0.775850-01 

-0.183260+03 

23 

-0.776850-01 

0.ie8260+03 

—0 .775 850—01 

C . 1 8826L +0? 

24 

0.0 

0.0 

0.0 

0.0 

25 

0.0 

0.0 

0.0 

0.0 

26 

0.0 

0.0 

0.0 

0.0 

27 

0.0 

0.0 

0.0 

0.0 

28 

0.0 

0.0 

0.0 

0.0 

29 

0.0 

0-0 

0.0 

0.0 

30 

0.0 

0.0 

0.0 

0.0 

31 

0.0 

0.0 

0.0 

0.0 

32 

0.0 

0.0 

0.0 

C.O 

33 

0.0 

0.0 

0.0 

0.0 

34 

0.0 

0.0 

0.0 

0.0 

35 

0.0 

0.0 

0.0 

0.0 





PAGE NC. 20 


CURRENT TIME = C.4.41.J4 
THE CfU T TK ce = ^.'23]E-*0? 



RUN NO. OENO 9 


DATE 04/26/7? 
*UN AY 0. DEVERS 


AE-C TRANSFER FUNCTION STUDY 

OONOHUE CHECK PROBLEM DATA MOO ON 3MAR1975 


NUM OE N 


NO 

REAL PART 

IMAGINARY PART 

RFAL PART 

IMAGINARY PART 

I 

-0. 500000+0 1 

0.0 

-0.628000+05 

0.0 

2 

-0.497500+02 

0.0 

-0.628000+05 

0.0 

3 

-0.449490+02 

0.55014Q+02 

-0.666600+04 

0.0 

4 

-0.449490+02 

-0.550140+02 

— 0 .666490+04 

0.0 

5 

-0.300360+03 

0.0 

-0.261410+04 

0.0 

6 

-0.109840+04 

0.0 

-0.251390+04 

0.0 

7 

-0.666490+04 

0.0 

-0.109840+04 

0-0 

8 

-0.628000+05 

0.0 

-0.100000+04 

0.0 

9 

-0.940070+04 

0.729050+06 

-0. *60000+03 

0.0 

10 

-0.940070+04 

-0.729050+06 

-0.300350+03 

0.0 

11 

-0.173210+01 

0.225130+05 

-0.446710+02 

-0.65635(5 + 0? 

12 

-Oj. 1732 10+01 

-0.225130+05 

-0.446710+02 

0.656350+02 

13 

-0.731930-01 

—0. I8825Q+03 

-0.382320+01 

-0.225 13Q+06 

14 

-Oi. 731 930-01 

0.18B25Q +03 

-0.382320+01 

0.225130+05 

15 

-Oi. 1948 20-02 

—0. 18866Q+03 

-0.119080+00 

-0.259500+04 

16 

— 0|« 19482Q— 02 

0.188680+03 

-0.119080+00 

0. 259500+04 

17 

0.0 

0.0 

-0.739350-01 

-0.168260+03 

18 

01.0 

0.0 

-0.739380-01 

0.ie8?6C+03 

19 

0.0 

0.0 

-0.20607C— 02 

-0.188790+03 

20 

0.0 

0.0 

-0.206070-02 

0.188790+03 

21 

0.0 

0.0 

0.0 

0.0 

22 

0.0 

0.0 

0.0 

0.0 

23 

0.0 

0.0 

0.0 

0.0 

24 

0.0 

0.0 

0.0 

0.0 

25 

0.0 

0.0 

o.c 

0.0 

26 

0.0 

0.0 

0.0 

0.0 

27 

0.0 

0.0 

0.0 

0.0 

28 

0.0 

0.0 

0.0 

c.o 

29 



0.0 

0.0 

30 



0.0 

0.0 

31 



0.0 

0.0 

32 



0.0 

0.0 

33 



0.0 

0.0 

34 



0.0 

0.0 

35 



0.0 

0.0 
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CUR& r NT TlMr = 04.58.06 
the CPU T JMER = 1 .01°2E+03 





RUN NO. DEMO 9 DATF 04/36/75 

RUN PV O. DfVERS 


AE-C TRANSFER FUNCTION STUDY 

DONOHUE CHECK PROP LF H DATA MOO ON 3MAR1«T5 


OUTPUT 

MATRIX 

RR E 0 1 

1 X 200 1 







( n 

< 2) 

1 31 

t 41 

f 5 1 

< 61 

1 

1 

4.0000*00 

5 .0000*00 

0.0 

R. 0000+00 

5 .OOOC +00 

3.0000+00 

l 

n 

P.1040-04 

6.3270-01 

7.1040+01 

1.28P0-0? 

7.2410+05 

7.6430-05 

I 

21 

1.8870*02 

T .5930-05 

1.5000-04 

3.P7P0-O4 

3. 4730-04 

4.104Q-04 

1 

31 

7.1350*01 

1 .6900-04 

2.2510*04 

4.5890-05 

2.5950*03 

3.9'70-04 


END OF WRITE. 


L*> 

CJ 

U> 



FA OF NO. 138 


CUPRFN-T T IMF = 04.«;fc,.06 
THE CPU T?mfR - 1.01°4F+0? 


in 

-2.6760*04 
2.2510*04 
l.OOOC-O? 
1 . 88-30+0? 


C FI 

3.000 r-CT 

3.PRP0-O4 

1.7*60-07 

1.09?P-05 


f 9 ) 

3.0 ICC— 0? 
1 .RF3C+-U2 
? .? ?°'0— 03 
1 .flOBO+O? 


(101 

3 .32 90 —03 
I .0330-05 
6.2610-01 
O.C 



Reproduced from 
best available copy 


run no. cenc o 


P*'-E NO. 1M 


> 


DATE 04/26/75 
»UN RY 0. DFVFRS 


AF-C. TRAM+rfo FfNf.T ITN ‘ TUPY 

nONflHU? CHICK VOQhL i M 0 A T A MOO PN 3MAR1®7*' 

OPEN LOOP WITH fL LOPE CLPSfD) 7YP» 7 T-AZ / T-AZ 


CUPfcFNT TIME - ( 4 . c « . ] <" 

c. c u t i m » ' - i. oar- '‘♦os 


**+*-#■*** 


******** 



F9F O/P AP/* f C 

O. 6200000 +C ? 
0.7000 000*02 

0.760000C+0: 
o.a^ooooc +oa 
0.1000000+03 
0.1 100000*0' 
0.11 ?°* 10+03 
0.1317760+03 
0.1411 6FC+02 
0.1*06010+0 3 
0. 1 SRI 310*0 3 
0.1 65661 C *03 
0.1604 260*03 
0.1731410*0- 
0.1769560*03 
O, 18072 1 C *01 
O. 1 81 662Q+0 3 
0.182603C *0? 
0.1835440*03 
0.1844860*03 
0.1852>9C*0S 
0.1 859 Q 20*i>3 
0.1B6?6E0+v2 
0.1867450*03 
0.1871 21C+C+3 
0.1874 PRO *0? 
0. 1878750+03 
0. 18B025Q+0? 
0. 1881570*03 
0.1882040*0? 
0-1 8B2?2C«*03 
0.1882360*03 
o.iee?4oc *0? 
0.1882430*03 
0.1882470*03 
0.1882490*03 
0.1882510*03 
0.1882530*03 
0.1882540*03 
0.1882550*03 
0.1882570*03 
0.1882590*03 
0. 1882610*03 
0.1882650*03 
0.18826VT-+0? 
0.1882720*03 
0.1882 760*03 
0.188304Q*03 
0.1883520*03 
0.1884550+03 
0. 18 85 870+0 3 


ERF P/HI R T? 

4 f AL 

I* AO 

a yr 

or r »rt ^ t 

6 .6 

- F r 

0.4867610+01 

G .1 861 * 50*01 

0.12 49 *f £+01 

i?. 2 ■‘4?o?f> *01 

7 .( »- 

- . r f ,, 

."7, 1 

0.1 114080+6 ? 

0.1 c ^66?O*01 

0. : \ 13840 * 11 

C . ! r 47450*01 

r .* i < 

0 . <* " 

: e . (; 7( 

0.1241/-1 6 + 02 

C.T 20* 1 20*01 

c .9 484 560+ Co 

0.1' 43250+01 

t. . * 1 . 

1 

: 7.M • > 

0.1416480+0? 

0.1 PF071C- +C 1 

C .£.666*00* 'jo 

0.13* 4310+01 

7 . f + 

f, # - t v. 

? r . 7 ? P 1 

0.1 591 5* 0+0? 

0.9? -9770+09 

0.7*i«j 1 Ptv*00 

f..ll +-«?*->( +r » 

+ t r 

' . 6 

* V.40 c f 

0.175 070P+G? 

0.81 9*6 *0*00 

0.677' 2 10+00 

r.ir< a* 1 ':- +ri 

0 * - - 

C m t < 1 4 

'• 6 . 6 144 

0.17^7660+0? 

C .>9? 3990*00 

0.6* C F l' 7 f*C( 

O.K.?t; r 90*0 1 

0 • " 6 * 

1 - 

: + .6127 

0.2(197280*02 

o.t t ?0°3C*03 

J . * 37 3 * + 5 + £ 1 J) 

C . r e ' , 732f +0r» 

-1.3E4 

7 . * - 1 • 

• + . 6 * 

0.2247030*02 

0.61 ?• 44 70 + 00 

C.4f 8*. 190+00 

0. 7*:A4ft|1J .f ■; 


( 

6 . 50 + 4 

0.2 396G9C+C? 

0. c 7?^210*00 

0 • 444 °?40 +00 

C .72* 7u«.r. + o<o 

84 

0.< r < c 

37.008? 

0.2516730*0? 

r . 54 .*- ?i 70*oa 

0.4 1 32170*0. > 

C .6-41 I". +00 

,;t7 

. 64 n* 

'7.1*. 'I? 

0.2634 * 70+0? 

0.614e910*00 

0.7838600+00 

r..646?i.-’^*ctj 

.74 + 

f .f " - 

2t .44 0? 

0.2 696! .00*02 

0.50° 0510*00 

O.:- 6.041 JQ+06 

0 .6 4* 00 +or 

- 4 .r - * 

' 

7 6.05P? 

0.27564?0*E2 

0 .4°6 r 7#,Q*00 

f .3 56371 £ *CC 

0 . c 1 1 1 0, " r +< ( 

-4 .?* /. 

0 ' *6 

: * ./ 6?7 

0.2816240*0? 

o.4pf :o4o*oo 

0. 342°47C*G0 

0.5941 + f Cf+OO 

-1 . t ;> '• 

v 15 : 

' [ . ? */ l 

0.2876260*0? 

0. 4 73? ( 60*00 

0.3293210+00 

0.'764P6C *O r ' 

-4.7M 

■>?*■ 

. £ 3 C :6 

0.2T9124C+02 

0.470 0240*00 

0.325742Q+00 

0,571 £ 660*00 

-4 . P * 4 


34 . 777 - 

0.2906220+02 

0.4665170*00 

0 . 3220060+06 

C .‘t 6E56P*f'r 

—4 . <1 ’ 

0 .f * .] 

* , f 14 6 

O. 2 ° 212 lc ;*02 

0.4626180+00 

0.31 80110*00 

0.461 3790*00 

— * . r . ’ : 

r ,4c ?-■ 

f.* - 

0.2936190+0? 

0.458 04 90*00 

0.3135710+00 

0 • 4 * 405 of ■* 

— * . 1 ’ '' 

Cl. / OO? 

> 4 .2 7 

0.2948170+02 

0.453 e ?5C*00 

0 .? 094420+ 00 

0 ,544(.4.:o*oo 

_C ,->f - 

c . * c -7 

“ 6 .7('-, 4 

0.2960150*0? 

0.4475640*00 

0.3 04? 36,0+0'. 

0.54 1233 V +''•£. 



- 4 . . : : + i 

0.2966140+02 

0 .44 7*; 930+C-o 

0.7011220*00 

'•.*? M430 + 30 

- c .416 

7 . * ‘ 6 4 

:■ - . 1 6 * t 

0.2972140*0? 

C». 4 3 '+4640*00 

0 . 2971 ?*.P + 00 

0 . 5 ?96 6 f.( +00 

-*. .* ; r 

0 . e c - !■ 

4 . 1 ? 6 4 

0 .2978 13Q+0'- 

0.431 3540+00 

0.2918370*00 

0 .* 208C 20 +00 

- r ,t.t n 

r. . + 94f 

: /. . o^oo 

0.298412Q+0? 

0.4203810+00 

0. ?f 40400+03 

0 . *• C<72 4f 0 *00 

- c . ' < 4 

r . ■ <• 4 : 

.04'- p 

0.299012C +0? 

0 .3 99 7 », ig *<>6 

0.2705360+00 

O .45 ?69l 0 + 00 

- 6 .“ 7- 

0 .pose 

- 4 . 0 p 8 / 

0.2992! 10+C2 

0 .3838 790 *00 

0.2618770+00 

0 .a( 46 9t O+Or 

-6 . ^ * ' 

p.rf ( - 

'4 .' 01 ' 

0.299461 0*0? 

0.3576760*00 

o.a 55 ?p 9 o+or 

0 . 43949 ^ 0+00 

-7 . 1-1 

0 . 6 ? OI 


0.2995360+02 

0.3437770*00 

'J.26014P0+00 

0.431 1 150*00 

-7.--9P • 


37.1761 

0.2995810*07 

0.3386230*00 

0 • 2683580 +00 

0.432E67C +00 

-7.*** w 

0 .6 * f . 1 

2 < .°9c 8 

0.2995 37Q+C2 

0.3384910*00 

u . ?6°63f O.+Ou 

O .43 ?760 +00 

- - . - 74 


; n , c tf+ 

0.2995430+02 

0.3385270*00 

0.270904 0+90 

0.4?: ! 7-'w+0f» 

-7.2*9 

0.6744 

“ +• . 6 # 3 -- 

0.?995°90+0? 

0.3 3“ 7? 30 +03 

0.2721280+00 

0 .43 45 04E +0C 

-7. *40 

?./ 7/- + 

-6.^774 

0.2°9606C+0? 

0.3391090*00 

0,?73?e40+00 

0.43! 5""*C+00 

-7 . > 'T 

6 . 6 * ;• 7 

->f t49 

0.299608C+C2 

O. 3393590 *C« 

C. 27 38270*00 

0.4? 6 C c 70 *00 


0 .6*' ' 9 

- 1 ,«<c o 

0.2996110*0? 

0.3396470*00 

0.274 34?0*00 

0.42660* C +00 


0 .> 7 V-4 

.92 c 5 

0.2996140*0? 

0.7709730*00 

0. 274P27Q+00 

0 .4? ’1 430.00 


0. o" 70 * 

-0.0*1? 

0.2996150*02 

0.740 108Q + 00 

0.2750040+0 

(i .4?7:-''9c+cc 

-7.1+:- 

O.iPOr, 

: r . «-■* f: 

0.2996180*02 

0.340481Q+OO 

0.275 441 0*00 

0.43 79440*00 

-7.17? 

o.*°ri? 

* 6.4770 

0.299621 0*0? 

0.3408870*00 

0. 2766390+00 

0.43E* 100+00 

-7. 1 f Cl 

O./^O? 


0 .?9 o 6?40*02 

0.341 3210*00 

0.2761970+00 

0. 4390730400 


C..6 7C ? 

36 .‘;79p 

0.2996270*02 

0 . 3417*10*00 

C .2766120*00 

0. 43962^0+00 

— " . 1 

C -f ’- ■'J? 

-■ 6.974 + 

0.2996330*0? 

0.3427640*00 

0.2770070*00 

0.4407040*00 

-7.117 

c- ./ 7 9 + 

: r . 94 ? 1 

0.2996390*0? 

0.343C07C +00 

0.2773130*00 

0.44l-*OPC + 00 

. 0+‘-» 

•7./ -f 7 

’f . Pf ‘-4 

0.2996450*02 

O. 344 P 830 +00 

0. 2774230+00 

0 .4426 1 5 n +00 

-7.(170 

( ./ *7/ 

:- c .0 1:1 

0.2996510+02 

0.7459620*00 

0.2 77 3400 *0( 

0.44 ■404'" ♦O'- 

- - .'ll 

r.v.v, 

■ . T 1 ?4 

0.2996960+C? 

0.3519780*00 

f. .27 16750*00 

0.4446100+00 

-■* .04 9 

0 .-* 7 - 

. 7 .*>/■? <• 

0.2997710*02 

0.3494180*00 

0.2*4p??o*00 

0.*-2 247-(P*C'0 

-7.“’ ! 

r . * "1 * 

'/ .] , 3. 

0.299Q36Q+02 

0.3 14 3930+00 

0 . 2 1 8 94‘*0 + 0(> 

?i C+OP 

-f 

(■.cor 

• . r s / < 

0.3001460+02 

0.212«S1C*00 

0. 1484940+qo 

0.2596460+00 

- 1 1 ,7 V" 

(..if + 

: - . r ■ ■ 1 


u . '■'f'-ti. *ru (..if ■ + . - . r i 

C C 





RUN NO. DEMO 9 . DATE 04/?«/75 PAf-E NO. 146 

®UN PV 0. DEVERS 

AE-C TRANSFER FUNCTION STUDY 

DONOHUE CHECK PROBLEM DATA MOO ON 3MRR19T5 

P(SI * 

♦ (—0.2675609522859010*05 1 ♦ (-0.6479176381290310*061*5** 1 ♦ C-0. 2463660562 1? 2270 *03 1 *5** 7 ♦ (-0.43 c l?4l 1 5*675140*01 1*5** 3 

♦ (-0.4 886 8 34 82 940 1*00 -01 1*S** 4 * (-0.3316840623574650-03 1*5** 5 ♦ (-0.2?3?R3480T7T6670-06)*S** 6 * (-0 .9R0<>f 036142 66^50-06 >*$** 7 

♦ (—0.3142973371 901740-101 *S** 8 ♦ (-0.7905347033092700-131*S** 9 ♦ (-0.5126774311027600-161*5**10 ♦ (-0.1 * ( '?45°00 1300080-21 1 *S**l 1 

♦ (—0.1011232625247920— 241 *S**1 2 ♦ (-0.3666890370719210-321*5**13 * (-0.1900338694056970-361*$** 1* ♦ ( 

0(S1 = 

♦ ( 0.0 1 * ( 0.0 )*S** I ♦ ( 0.0 1*5** 2 ♦ ( 0.10C>GOCOOCOOOOGOO*01 !*S** 3 

♦ ( 0.2554109975516950-01 1*S** 4 ♦ ( 0.416813593363933C-03 )*S** 5 «■ ( 0.3461046592381690-051*$** 6 * ( 0.26*1*70^85430240-07 >*S** 7 

♦ ( 0. 141549271946409Q-091 *S** fi ♦ ( 0.6015425656973000-121*5** 9 ♦ ( 0.2026815671515010-141*5**10 ♦ ( 0.6561 801692931860-17 1 *S**1 1 

♦ { 0. 6087183*08 70582Q-20)*S**1 2 ♦ ( 0.4865700P77142630-23 1*S**13 ♦ ( 0 . 25128645398626 10-26 1 *S** 1* ♦ ( 0.951 826303601 0330-30 1 *S**15 

♦ ( 0. 2733896996649150— 33 1*S**1 6 * ( 0.6964551776598670-371*S**17 * I O .41 9363433686640C -41 ) *<**18 ♦ ( 0.16157C75P.4973730-651*S**19 

♦ ( 0.7228106693900880-501*5**20 ♦ ( 0.9320557654456360-55 )*S**21 ♦ ( 

STARTING POINT = ( -0.073934502501 ♦ I( -188.257389671691 

SCAN LIMITS 5-0.1 000000*00 < X < 0.1000000*00 

-0.2500000*03 < Y < 0.2500000*03 


CURRENT 71MF = 06.5fi.38 
THF CPU TTMFR = 1.0*24E*C3 


w 

UJ 



Reproduced from 
best available copy 


RUN NO. DEHO 9 


PATE 04/26/75 

p u\ ev o. rrvERE 


r tc r Nr. 


AE-C TKANSFF8 FUNCT1PN STUPY 

00NOHUF CHECK P»P«LFP DATA MQO <<N 2PAP19T6 


U’®PfNT IlY-c r 0* .'6.36 

Tut rep Tlv tc ' = .04 V r -* 0 ? 


u> 

o> 


GAIN 


POPTS 


c e; p i c 


SCALE FACTO* * 0.9065150*03 
-.3561070*' 30-01 
-.721 9???410— 01 
-.1289856 68 
—.216833725 
-.365374976 
-.617012156 
-1 -0Q1 33 20? 

- 2 .17422543 
-6.39412240 
-22.706247? 
-180.646569 


- . 73P 7?770?C— 01 
- .738 1233830-01 
-.7372416300-01 

- .73 e 975 74 70-01 

- ,7 24 20796*0 — r *l 
-.731 "620410-01 

- .72906 * 3 T 0C-C 1 

- .776.5717600-0! 
-.726F391620.-01 
-.7296764400— 01 
-.7315614080-01 


-18P .?' 7? 1 1 
— 188.267731 
-! 88 .? 6 ">iio 
-168.26 6924 
- 1 » 6.?*>66 - 6 
-1&P.256 1- ‘ 
-!®8 . 26548 ? 
-188 .254 2'. i. 
- 186 . 2 52 6 f 2 
-166.2*1 f! « 
-188.26*090 


- . r 6 3 4 * •> s ' -'f ~ ( " 1 < ' 4 r. - o f 

1 1 t5:i066O-f> - .’ 1 4 ; 4C 1 : 1 . -07 

- .207 : "*06 ?60-l 6. - .? l ^ 1 - *■! 1 . —07 

-.2297664 H< -06 -. 1 ' 0 ! O'" - 0 ’ 

-.« 3t ‘ to* f‘7v -06 '( ' 4 7 «■ 7 7-6.6 

-.8' , 664(.T7' -.143 6 ' 7 r ‘•'-'V, 

-.1 : 4674 '» 9 SC -06 - . 3 6 *- * < ?of _{. f , 

" T 14 Q— t r ••' 7 '.-C 6 

- .? 6 c ?■» 1 <*r- < £ - . i 4 ‘ <>f ' 4 r 7 ;-06 

- 90PK 1 44C -^ r -0! 

-. 30 ? con u 70-05 -.22 *. '•* »o?54-C? 


. THE LAST POINT PP1NTCD I! WITHIN 0.00010 OF A c C0T. 



C 


147 


( 




RUN NO. DEMO 9 


OAT* 04/26/75 
RUN BY D. DEVERS 


PAGE NO 


148 


AE-C TRANSFER FUNCTION STUOY 

DONOHUE CHECK PEOPLE M DATA MOD ON 3M*R197S 


CURRENT TIME - 04.59.17 
ThE CPU TIMER r 1.06P4F+03 


♦ I-0.267560952285901C+06 > * 1-0 .64791 76381 2903K+04 1*5** 1 ♦ (-0. 2*636605 621 22?7? +03 1 *'** 2 * 

♦ (-0.4886834829401400-01 J*S** 4 + ( -O . 33 1684 062 357465C-03 1 * S** 5 ♦ < “0 . 22 32 8 34HC 7776*70 -C 5 ) * r ** * ♦ 

♦ (-0.3142973371 901740-101*$** 8 ♦ 1-0.7905347033092700- 1? )*S*+ ° ♦ (-0. p 1 76 77431 1 0? 7600- 1 M * S+* 10 ♦ 

♦ (-C.J01123 2625?479?0— 24)*S**1 2 ♦ (-0.3866890370719210-32 1*$**13 ♦ C-O.I “0033 a6 Q 4056°TC-26l*$**14 + 


( -O.V'-al 2411546 751*0+01 >*S** 3 
(-0.8809803614266750-08)*$** 7 

( -0. ! *>£245900 13000CG- 21 * *S**1 1 


0(S) = 

♦ < 0.0 1 

♦ ( 0.2554109976616050-01 1*S+* 4 

♦ ( C.141549?719<.640°Q-091*$** b ♦ 

♦ ( 0.6087183908 705920-20 1 *S**1 2 ♦ 

+ ( 0-2733894996649J 50— 33 1 *S** 1 6 + 

♦ C 0.7??8l06693900PB0-50)*r*»20 ♦ 


♦ ( 0.0 )*$** 1 
4 ( 0.41681 * 593363^330 -03 > + S** 5 
( 0. 5°1 E42E656°73000-1 2 1*$** c + ( 
( 0.4 R6 570 08771 425 ’O - 23 1* S** 1 3 ♦ ( 

( 0.496456 1 774 5°86 70— 37 1*$**1 7 ♦ ( 
( 0.9320657654^56360-' 6)*S**21 ♦ ( 


♦ ( 0.0 ***** 2 

♦ ( 0.3*61 0465 c ?3 8 16 Q 0— 05 > *S* * 6 

0.7024E I 5 571 '1 C G1U-I4)*$**10 ♦ ( 

0.251?864639«6?6l0-?6l*S**14 + ( 

0.41935343368' 64C0-41 1*$**'8 + ( 


♦ ( 0 .lOOCGCOOOPOOOOOO+Ol 1*S** 3 

* ( 0.264] A 7 07 1 5 430240—07 I *S** 7 
G. 4*61801 6°?°?186C— 171*S**ll 
0. “51825303401 0330-301*5**15 
0.1415702584973730-451*5**19 


STARTING POINT = ( -0 .0020607388? 1 ♦ !( -1 38 . 7o ? o 6 7?Q89P 1 


SCAN LIMITS: -0.1 000000+00 < X < 
-0.2*00000+03 < Y < 


0.1000000 +00 
O. 2500000+03 



A- 3 38 


RUN NO. DEHO 9 


DATE 0 6/?t/75 
RUN 0 Y 0. OEVCRS 


*-t r , f HO. H« 


AE-C TRANSFER FUNCTION 'TUOY 

DONOHUE CHECK PROP LF M OATA MOD ON 3MAR1975 


CL'RP Ck 'T rif*c = 05.5o.i7 

TWF CPU TTMft 3 1 . 06 °** ♦C'* 


GAIN 


°rrTf 


t-fit CR 


SCALE FACTOR * 0.9065150*03 
— .160 l 69 A 100 -OZ 
-.3203772200-0? 

*-• 56 1637291 Q— 02 

—.9262 AO 33 10—0? 

-.1670638060-01 

-.2296962100-01 

-.3563579290-01 

-.5663835100-01 

-.8357620860-01 

-.128780651 

-.200215891 

-.316529317 

-.515731662 

-.08 9582266 

—1.73619163 

-6.95959106 

-162.307781 

-2955.52728 


— .200660 5820—0? 
-.1966 71 50 20-02 
1 066916600-02 
-.1739568630-02 
-.1552337380-02 
-.1273273860-0? 
-.8587056100-03 
-,?6S96091 10-03 
.6525036650-03 
.1953207630-02 
.379^821980-02 
.6315068710-02 
.951 **656860—0? 
, 1 2 9P<»1 5080-01 
.1507063330-01 
.1102361670-01 
-.1270657510-02 
-.1910811070-02 


THE LAST POINT PRINTED IS WITHIN 0.00010 OF A ROOT. 


-188.792866 
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C 


C 

C 

C 


C 

c 


c 


SUBROUTINE KHINGE (G) 

IMPLICIT KEAL*8 U-H*0-Z) 

OIMENSION G ( 1 ) 

UIMENSION SK ( 3*6) « OK ( 3 » 6 ) , HNGT (3,6) 


COMMON /8HBSKD/ 

* 0M<6*18»11) jBS(6»l«tI5) *RCL(3*3* 6).00L<3» 6) 

COMMON /CONPAR/ 

' CNTOTaUOO) 

COMMON /MAXMUM/ 

1 N8MAA f MHMAX f NSPMAX»NMWMAX*NMMBOO*NMOBOO*KMU»KY*KU 

COMMON /MOMENG/ 

‘ P<U3) *PMOM(36) *MTOT(3) »T0TL(3) *ENGKE( 6),ENGPE< 6), 

TOTKt. TOTPE» TOTENG. 4HT0T,AT0TL 
COMMON /SPECIF/ 

BETAM { 6 * 6 ) »8ET AMD <6, 6),AM0<2* 5j *RH ( 3 » 3,30 ) *RS t 3 • 3 *30 ) • 
DH<4»35> #OS<3»3 U) , ImO<3, 5),nMO*( 6» 6) , IFTSMW (IS) * 
NB»NM*NSPT»NOFMO*NOELTA.lTOPOL(/» 6l»lHGFtX( 6)»IHDATA(7, 
LOCUU*) tLENU ( 14 ) ,NU«Na£TA*NLAM#N£0 
COMMON /TOMTR/ TQAZ, TQEl 


0 25b 
d Zb b 


0 41b 
0 41b 
0 3086 
11 30«T 
0 3088 
0 Alb 

16 4 1 b 

17 41b 

6* , 10 41b 

1S> 41b 


EUUIVALENCE (CNTDTA <6l> *SK fin* <CNTDTA(81) iOK(II) 


totpe ■ 0,00 


00 10 L B lfNH 
DO 10 I »1 1 3 

MNGT ( I »L > * *(SK(I»L)*BETAh<I*L) ♦ DKUiL)*0£TAMO(I*UJ 
10 TOTPE ■ TOTPE ♦ 0 ,5D0*SK < I ,L ) *8ET AM ( I *(. ) **2 
NNGT(2»3) * HNGT (2,3) * TQEL 
HNGTO.5) * HNGT (3.5) ♦ TUAZ 


LEO « IRGFLX < 1 > ♦ 6 
00 15 1*1 » 3 
F ■ HNGT (1*1) 

DO 16 J«l*tEQ 

16 G(0) ■ G < J) ♦ F*BH ( I ♦ J i 1 ) 
15 CONTINUE 

00 20 Ls'iftNH 
NOBQ a I TOPOL (1 »L) 

NOBP a ltoPOL< 2 »H 
LU m 2 *L “ 2 
LP * LO * 1 



TSC-V 


( 


c 


c 


c 

c 


LOU a 

LOCU(NOBU) - 

1 

LOP ■ 

LOCu(NURP) - 

1 

LtU ■ 

IRoFLX(NObO) 

♦ 6 

LtP = 

IRGFLX (NOMP) 

* 6 

uo 2 0 

1*1*3 



f- » HnGT(I*L> 

00 25 J*i*LEQ 
LUO J > LUO ♦ J 

2b G (LOU J) ■ ti(LOUJ) ♦ f *«H < I , J,lQ> 
DO 26 J*1»LEP 
LOPJ * LOP ♦ J 

26 GILOPj) » (j ( LOP J ) ♦ f *HH ( I « J « (. P) 
20 CONTINUE 


KtTUHN 

End 

SOdHOUTlNt COnTHL 
IMPLICIT HEAL*a (A-M»0-Z> 

NtAL*0 KLf Kt« KTA » LA* K«4* KTti Lt* K8E * KD 
COMMON /0HBSHU/ 

8H(6*18»11> *8S(6«lb,l5) *R0L(3»3» 6)*DQL(3. 6) 

COMMON /CQNPAR/ 

CNTOTA(lOli) 

COMMON /LOST if./ NX * NT * nUL T A t NXSS * NO T U • N JO *NY2*N02 
CUMMOn /SPECIF/ 

86 TAM (6* 6 ) * RET AhU ( 6 * 6)*AM0<2* b ) ♦ RH ( 3* 3 * 30 ) * US ( 3* J * 3U ) , 

OH (3»J5) *05(3*30) « I m u ( J « 5 )*nM0*<6. 6 ) » IFTSm* ( lb > • 

NB » Nh »NbPT t NOFMO « NOEL T A • T TOPOL ( 2 « 6).lHGFL*< 6)«IH0 ATa( 7« 6) » 
LOCOUA) *LtNU ( 1 A) «nU*NB6TA.NLAM*NEG 
COMMON /VFCTOH/ 

Y ( 2bO ) » TOT ( 250 ) 

CUMMON /ToMTR/ TuaZ* TUEl 

COMMON /A6S0A/ PSl* PSID. THTa* ThTAD* E 


oab i 
0 40*6 

o * 0 * r 
0 25b 

2 ebb 


0 40*e 
0 40**Y 
16 * 0 b u 

II AObl 
Id 40b2 
IV 4 0 bj 
0 40b4 
20 4t)b 


01MENSION TO ( 6 ) « TQ0(6) • Rr<0 ( 3 ) *THA0*(3) 


EQUIVALENCE 

1 

2 

3 

4 

b 

equivalence 

1 


(CnTQT A <21 ) # KD ) 
<CNT0TA<24) »kTa ) 
(CNTOTA^?) *TlA ) 
(CNTOTAJ 30) «T4A ) 
(CNTOTAI33) »T?A ) 
(CNTOTAI 36 ) *g2A > 
<CNT0TA<41). K8E) 
<CNT0TA<*4)» RE) 


(CnTOT A (22) * KL ) • ( CNTOTA <23 ) , kBa 1 . 
< CNTO T A < 25 ) * LA ) • (CNT0TA(26) * HA) . 
( CnTOT A ( 28 ) » T2A ) * (CNTOTA (29) ,T3A) « 
( CNTDT A ( 31 ) » TbA ) , (CNTOTA (32) ,Tt»A) . 
<CNlDTA(34) tOPbl ) * (CNTDTA(JS) *GlA) « 
(CNTOTA (37) *G3A ) 

( CNTOT A (42 ) * K IE) * (CNTDT A (43) , LEl* 
(CNTDT A (4b) « TIE) » (CNT0TA146) *T2E) * 


Reproduced from 
best available copy 




zse-v 


2 <CNT 0 TA<* 7 ) * T 3 E). <CnT 0 TA< 48 )* T*E) t <CNT 0 TA<* 9 ) *gTh) 

3 ICNTOTA (SO) » UlE). (CnTUTA< 51 )» <i« 2 E ) • (CNTOTA < 521 ,g 3 E ) 
C 

DATA list/ o / 

IF ( 1 1 ST .NF. 0 ) GO lO 10 
1 1 ST a 1 
CCCCCCCCCC 
cccccccccc 

CCC iHt FOLLOWING STATEMENTS MUST ALWAYS «E IN CONfRL.. 

NULTA ■ NOELTA 
NASS a 4 
NOT U a 2 

If (NOELTA ,EO. 0 ) RETURN 
CCCCCCCCCCC CCC 

cccc— — note— this subroutine must establish nolta*nass and notq 
CCCCCCCCCCC 

c 

LUEL * LUCU ( 2 *Ntt* 2 ) - 1 

c 

t - run 

CSE « OCOS(E) 

K£ ■ 1,00 / (G 1 A • CSE! 

c 


A2 

at 

KL 

A3 

w 

KE 

at 

m 

KL • T3A 

R3 

u 

KE * T4A 

84 

m 

G2A * TbA 

8 b 

m 

G3A * T6A 

06 

u 

T7A 

H7 

m 

kta / la 

Cl 

m 

T1A 

C2 

m 

TZA 

CJ 

m 

0.00 

C4 

m 

T5A 

Ct> 

9 

T6A 

C6 

u 

T7A 

C7 

u 

RA / LA 


c 

CulA a T l A * G1A * KU • GRSI 
Cu7A a -A T A / LA • KdA 
C 

A 2 E ■ 61 L 


c 

Nl 


< 


0 403/ 


0 4030 
0 40ol 
0 40 *>2 
U 406 J 
0 4064 
U 40 /S 


( 



c 

tmt ■ bit * 1 3t 
UJt ■ G2 l * b3t * T4t 
H*t ■ KTfc / LE 
C 

ClE * Tit 
CCt * T2t 
CJE * T4t 
C*E ■ HE / Lt 
C 

CwlE ■ Tit * KL) * GTM 
CU4£ * -nT£ / LE * KHE 
C 

c 

10 continue 

Pal ■ vou - e 
InTA ■ Y<32> 

PslU = YUT(Jt)) 
lrlTAD » tUT<*»21 
C 

UlA ■ CUlA * THTA 
CCCC EaTAHLlStl ThE U/OT <OELT AS) 

c 

YoT(LOEL* 1) a -Cl * Y(LDtL*l) * QlA 

YUT(lDEL* 2) a <B2-Ci*A2> * Y(L0EL*U - C2*Y < Ll>tL*2 > ♦ A2*QU 
YuTILOEL* 3) » ( A3*B2-C1*A2*A3> • Y(|_UEL*1> 

* ♦ ( tJ3-C?*A3 ) * YuDEL*^) - C3*Y(LUtL*3>*A3*A2*QU 

YoT (LOEL* A) = H4 * Y (LDfc.L + 3 > - CA # Y (LOEL* * ) 

YUT(LOEL* b> « 85 * Y(LL)EL*4l - Cb« Y (LOEL *i> > 

YoT (LOEL* 0) ■ 86 * Y (LOtL*S ) - C<>* Y <LDEL*b > 

YuT (LOEL* 7) * B7 * Y (LDtL ♦ 6) - C7*Y(LDEL*7) ♦ C<j7A*THrAO 

C 

YUT ( LOEL* 8) * -ClE * Y<LUEL*«> ♦ CUlE * PSI 

YOT (LOEL* 9) * (B2E-C1E*A2E) * Y(lOEL*B> - C2t*Y <L0EL*91 

* ♦ A2E*CU1E*PSI 

YUT (L0EL*10) * U3E * Y(LOtL*9) - CJE • Y(LUEL*10) 

YUT(LDEL*U) = b4E * Y(LDEL+10J- C4E • Y<lDEL*11> ♦ CQ4E. • PSTU 

C 

C COMHoTE TOPHUES FOB USE IN KHINGF. 

C 

luAZ * Y(LO£L*7) 

TwEL * Y(LDFL»11) 

C 

C 

KtTUHN 


u> 

Ui 


0 40bb 
0 4066 


0 * oau 
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fcNU 

SObHOuT 1 Wt fATOh (TEA, ISPN.NTEX > 

IMPLICIT HEALTH (A-H»0-Z) 
fJiMtNSION TEA (6« 1 ) « iSPN(i) 

C 

COMMON / M A AMOiH/ 

* MBMA A « NHMA A * NSPMAA f NHWM A X t NMMtiOU » NMOHOU * KMO » ** * <* U 

COMMON /SPECIE/ 

* tit T AH (6» 6> *BtTAHU(b* 6>,AM0</» b ) * MH ( 3 ♦ J t 3U ) , MS < 3 * 3 » 30 ) « 

* DH<3,35>*QS<3,J0>,tMO<3, 5).NMO*Mfa* 6 ) » IK T bna (1 3> , 

* N8»NH.NSPf*N0FHO»Nl>FLTA*!T(>POt<<;« 6),IR6FCA< 6 ) , I Hl)A T A < 7 , 6), 

* LOCO U A) « LtMU ( 1<0 »NUtN6FTA»NLAK»NEQ 

COMMON /VECTOR/ 

* Y 1230 ) « tut <2S0> 

C 

UaT A 1 1 S I / 0 / 

C 

CCC ESTABLISH fHF. t A I EWNAL FOHCt/TOPOUF ( 6-LONG VECTOR! AND NUMbF.R 
CCC Thl COKHEbPONOlNO SENSOR PUINTS. AI.SU ESTABLISH Tnt NUMBER OF 
CCC SIA-LONG VtCTOHS (NTEA). 

C 

IF ( 1 1 ST «EO» 1) GO 10 b 
I i ST ■ 1 
OU 10 

00 10 Ja 1 t NSPmA A 
10 TtA(I.J) a 0.l> 0 
C 

5 NTEA * 0 
C 

KtTU«N 

ENO 

SOOHOUT I Nt SHaFTT (TSHFT) 

IMPLICIT KEAL*B ( A”H*0-Z ) 

UIMEnSION TSHFTU) 

C 

COMMON /MAAMUrt/ 

* N8MAA«NHMAA # NSPMAA» NHWMAA*NMWbOU«NMOHOO«KMU*AY»*<U 

COMMON /SPECIF/ 

* BET Ah (6* 6I*0ETAH0(6« 6),AMo<<** b ) . RH ( J » 3 ♦ JO ) »«S ( J» J, 30 ) , 

* OH (Ot 35 ) ♦ US ( 3 * 30 ) i I MO ( 3 » b)»rJM0«(6» 61 t IF T SMB ( lb > • 

* NB»NHtNSpr »NOFMO«N DELTA, I TOPOL <*i • 6) * IHGFI.X < 6 ),IHDATa<7« 6»* 

* LOCO (14) »LENU (1a) tNU*NBETA*NLAM«NEO 

COMMON /VECTOH/ 

* Y (230) . YOf <2501 
C 


0 

4001 

0** 

v 

0 

406J 

o 

4064 

0 

4-063 

0 

4066 

0 

406 / 

0 

4066 

16 

406V 

1 f 

40VO 

IB 

4 0 V i 

IV 

4«y<: 

0 

4 0V3 

20 

40b 

u 

40V3 

0 

40V6 

u 

40V/ 

0 

40 VB 

0 

40 VV 

0 

4100 

0 

4101 

0 

4iud 

0 

4 10 3 

0 

4104 

0 

4103 

u 

4100 

0 

4lU^ 

9 

4106 

J 

410V 

o 

4idu 

0 

4U1 

0 3 0 

0 

4ldJ 

0 

4ld4 

0 

4U3 

u 

4 1 do 

0 

4 1 / / 

0 

41 dti 

16 

41 dv 

l r 

4 1 30 

16 

4l3i 

lY 

4l 3d 

0 

4 1 3 J 

20 

4 03 

u 

4133 


C 


c 


( 
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( 


UATa i is I / 0 / 

C 

IF ( 1 1 ST *EQ. 1) GO lg 10 
lAST » 1 
UO 5 I*1»NMRMaX 
5 FSMFT(I) » 0.0 0 
C 

' 10 continue 
return 
end 

SUBROUTINE EUAOU 
Illicit HEAL»« (A-H.o-Z) 

c 

COMMON /RHdSHO/ 

* BH ( 6 » 1 a ♦ i i ) »BS(b*l«*l5) * 9 0L ( 3 * 3 » 6).U0I_<3* 6) 

Common /onaua / 

* NAUA 

COMMON /MAXMUM/ 

* NBMAA»MHMAX»NSPMAA*NMWrtAX»NMWbOU*NMOBOO»AMU«KY*KU 

COMMON /SPECIF/ 

* BETAm (6* 6) tBETAHO (b» b),AM0<2» 5 ) *RH ( 3*3» 30 ) « RS < 3 • J « 30 ) * 

* OH (3*35) » OS (3*30) *lMO(Jf 5 >*nM0w< 6» 6) i IFTS m* ( lb) ♦ 

* NB * NH * NSP T * NOF MO » NUEU T A * T T OPOL ( 2 1 6)*I«<jFLA< 6)«IH0ATA(7, 

* L0COUA) »LENU(14> *NU»NBETa. NLAM»nEQ 

COMMON /VECTOR/ 

* Y(2S0) ,TOT(250» 

COMMON /ASSDA/ PSI» PSID. THT4. ThTAO* E 
OAT A Iisr/ 0/ 

c 

IF ( 1 1ST ■ Nf • 0) GO lo 3 
UST ■ 1 
E - Y ( 31 ) 

NAUX ■ 6 

LOEL ■ LOCJ (2*n«*2) - 1 
5 CONTINUE 
C 

PSI ■ Y(Jl) - E 
THTA ■ Y<32) 

PSIO ■ YOT(3B) 

THTAO * YOT(42) 

C 

TOT <NEO*l> « PSIO 
YOT (NEQ+2) - PSI 
YOT(NE0*3> « TMTaD 
Y0T(NE<a + A) ■ THTA 



U 4 1 JO 
U 4l J / 
0 A 1 -io 

o AlJy 

0 4 l 4 U 
0 4 1*1 
0 4142 


0 4 144 
031 1 

0 414/ 

0 253 
2 253 
V 414 
0 414 
0 413 
0 413 
0 413 
lb 413 
1/ 413 
) « 13 413 
1* 413 
0 413 
20 403 


0 413 



9SC-Y 


VuT(NEO*^> - YtLOEL+M 

YuT(NEU*t>) « Y(LDEL*11) 

HtT >JRN 

£N0 



( 


0 41 / 
U 41? 


( 
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OOQOOOOWUU 

5 5 1 

ITPOL 2 b 

1 1 1 

2 10 

OOOOOQQoOO 
IRttFLA 1 b 

OOOOUOOUOO 
IFTSM* 1 1 

1 1 1 

OOOOOOQuOO 
IHDATA 7 b 

1 1 3 

2 1 o 

3 10 

4 1 0 

5 1 0 

bio 
7 1 U 

OOOOOOOuOU 
BETAH 6 b 

1 1 1.22173 

2 3-1. 22173 

OOOOOOOOQO 
dETAHU b b 

OOOOOOOUOU 
TMDATA - 1 3 

1 1 0*0 

OOOOOUUuOO 
I POAT A 1 3 

1 1 10 

OOOOOOOoOO 
CNTOTA 1 100 

1 21 3437.6 

1 25 0.02b 

1 29 49.7b 

1 33 2514. 

1 37 3.11 

1 41 0. 


0 1 1 

2 3 4 

1 2 3 

NO. Flexible: mohes/body 

NO. F| T* S« MW POINTS 


1111 
110 1 

0 0 0 1 
110 0 

1111 
1111 
1111 

INITIAL afcTA (HINGE) 


*•* spacecraft 
•** (PLATFORM) 

N6« NH* NbPTi 

5 

4 


0. 00 001 


o.ool 


1 1 

RISC DATA PtCULAP TO At. 


2.0 

0.0 

14. 

o280U. 

5.0 

G66f> • 

.122 

11.577 

2.5059A 

0.0212 


.'.OFMO* NUEiTa 


12.499? 

1000 . 

2514. 

100 . 

22 . 


C 


c 


c 



6SE-V 


y 


1 

4b 

62000, 


450. 

45. 

1 

49 

0.122 


45. 

3.11 

1 

65 

1.6J55 

♦ Ob 



1 

70 

5 .040063 

♦ 05 

4. *3753 

♦06 6.00972 

1 

65 

0.02*673 




1 

90 

0.0633295 


0.0*8707 

0.021530 

UOOOOOUUOQ 





ggdta 

1 

4 




oooooooooo 





HASS 

1 

4 

500Y l 

(PIA) 


1 

1 

0.05662 




OOOOOOOOOO 





INCHT 

1 

6 




1 

1 

0.99995 


0.9340 7 

0.87412 

1 

4 

-.00257 


Q.OS'13 

0.01190 

OOOOOOOUQO 





2 

1 





0.0 

-.024 

i 

6.069 

0,024 



1 

1 





0.0 

0.0 

MASS 

1 

4 

0OOY 2 

<£LE. MOTOH) 


1 

1 

0.003619 




OOOOOOOOOO 





INCHT 

1 

6 




1 

1 

0.003099 


0.003238 

0,003099 

oooooooooo 





2 

1 





0.0 






0.0 


0.0 

0.0 



3 

1 





0.0 






o.o 


-5.926 

0.0 



HASS 

1 

4 

0OOY 3 

(YOKU 



1 1 0.024373 

OOOOOOUUOU 
IMEMT 1 6 

l 1 1 • 05375 0.37553 0.89120 

1 4 0.00125 0.00964 -.01941 

0000000000 

3 1 

0.0 

-.024 6.45b 

4 1 


6666 . 
5.0 


♦ 05 


• 081 
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12.169 

BODY * (AZIMUTH MOTOM ) 


0.0 

-.02* 0.329 

HASS i * 

1 1 0.01396 

OOOOQQOUQU 
INERT 1 6 

1 1 O.OUui 0.0001 0.09*3 

OOOOOOUUOO 
* 1 

0.0 


0.0 

0.0 

VI. 0 

3 

1 


0.0 



0.0 

0.0 

0.0 

MASS 

1 * 

BODY 5 (PLATFORM) 

1 

1 3.633d 


OOOOOOOOOO 


INERT 

1 3 


1 

1 850 . Oil 

863. BS 

1 

5 2.u 


OOOOOOOOOO 


5 

1 


0.0 



0.0 

0.0 

— B .7*9 

TIME 




LINEaHIZED AE-C 1 I Mfc RESPONSE 

5 



16 



1 

2 3 

4 5 6 7 

1 

2 

1 
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SUBROUTINE KHINGE < 0 1 
IMPLICIT H£AL*6 <A-H*0-Z> 

DIMENSION G<1) 

DIMENSION SK (3*6) ,DK (3*6) »HNGT<3*6> 



COMMON /BHBSRD/ 

0 

256 

* 

aK<6, 16*11) *8S(6*ia,15) *P0L(3»O* 6)»OOL(3* t>) 

2 

256 


COMMON /CONPAR/ 



• 

CMTOTA ( 1 00) 




COMMON /MAXMUM/ 

0 

416 

« 

nbmaa,nhmax,nspmax»nmwmax»nmmBOO»nmoboo*kmu*ky»ku 

0 

416 


COMMON /MOMENG/ 

0 

3B60 

• 

P(113) *PMOM{36) *HTOT(3) «T0TL(3) *ENGKE( 6>.£NGPE< 6)* 

u 

386 1 

• 

TOTKE, TOTPE* TOTENG* AHT0T*aT0TL 

0 

3666 


COMMON /specif/ 

u 

416 

• 

SET AH (6* 6 ) .BETAHO (6* 6)*AM0<2* 5 ) *RH (3*3* 30 ) *RS ( 3 * J * 30 ) , 

16 

415 

• 

0H(3*35) *0S(3*30) *Im0(3» 5>*NM0w(6. 6) ♦ IFTSMW < 15) ♦ 

IT 

416 

# 

NB.NH.nSpT.NOFmO.nOELTA* ITOPOL(2* 6>.IHGFLX< 6) * IHOAT A ( 7 » 

6) * 16 

416 

« 

LOCU ( 14) * LENli ( 1M *nu*nbet a*nlam*neo 

1* 

416 


COMMON /TumTR/ FI* F2 
C 

Eugj valence <cntdta<«>1) *$k< i) j * (cntota(8d «dk(1) i 
c 

TOTPE ■ 0.00 

c 

00 10 L«I*NH 
DO 10 1 = 1*3 

HNGT(I«L> 15 “ < SK ( 1 »L > # BETAH ( I *3 * L ) * OK < I » L > *GET ArlO (I *3 » L ) ) 
10 TOTPE ■ TOTPE ♦ 0 .500*SK ( I * L ) *6ETAH ( I *3 *L ) **2 
HNGT(l.l) * HnGT (1*1) - ( F 1 *F2 ) 

HNGT (1*2) * HNGT (1*2) - Fd 
C 
C, 

LtQ a IRGi-LXtl) * 6 
DO 15 1*1*3 
F * HNGT 1 1 ♦ 1 ) 

OU 16 J*1 *lEQ 

16 G(J) > G ( J ) ♦ F*BH ( 1*3* J» 1 ) 

15 CONTINUE 
C 

00 20 L 5 *^ « NH 
NOBO * iroPOL(l*L> 

NOBP * I T (JPOL ( 2 *L ) 

LO * 2*L - 2 
LP * LO ♦ 1 




( 
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(l 


Luu « LOCU(NObU) - 1 
UUP * LOtU(NOBP) - l 
UtO ■ IROF LX <NUtjQ) ♦ 6 
LtP * IHCFLX <NUHP) ♦ 6 

00 20 1*1*3 

F » HnGT ( I * L > 

UU 25 J*1»LEU 
LUQJ = LUU * J 

2b li ( LOU J) = G(LOUJ) ♦ F*dH(I*J*J*Lu) 
uu 26 J*1»LFP 
■ UUP J * LUP ♦ J 

2b G(LUPj) = G(LOPJ) ♦ 3, J*LP) 

20 CuNtlNUE 
C 

Kt TURN 
ENO 

5»u««OUTlNt CONTWl 
IMPLICIT REAL*» (A-htO-Zj 

c 

Common /bhbsku/ 

* BH(6*1B*11) *RS(btI6*IS) »P0L(3»J* 6)*OOL<3* b) 

COMMON /CONPAR/ 

* CNTOTAllOO) 

common /LOSIZE/ NX.NY.NOlT A»NXSS*NBTu*NJQ*NY2*NU2 
COMMON /SPECIF/ 

* BETah ( 6* b)*8ETAH0(6* 6>tAM0<?» b ) *RH < 3 * J *'3V ) *KS < 3 » J • 30 ) t 

* ' 0H(J*35> *0S(3*3U) *ImO( 3* 5)»NMO*((bt 6) » IFTSHa ( lb ) » 

* NB *NM» NSP T * NOF M0*N0FLTA«TT OPOL < ? » b) * IHGF LA ( 6 )«Im0ATa(7* 

* LOCO (14) « LtNU ( 1 A) ,NU*NHETA,NLAM*NtU 

COMMON /vector/ 

* Y (2bOM Ypt (250) 

COMMON /TumTH/ Fit F 2 

CUMMON /AbSDA/ XSSI* ASS?* *5S3* XbS4 
C 

DIMENSION TU (b) tTOO(b) mrlOOT *T hAO»(3) 

DIMENSION CPLY(lO*A)» kPlY(2)« 

c 

EQUIVALENCE tCNTOTACAl ) *ZA» » (CNTDTA(4Z) »ZB> * (CnTOT A < A3 ) « 7C ) * 

1 (CnTqTA (4a) »ZO) • (CNTDTA(A5) «ZE> * « CnToT A ( A6 ) * ZF ) « 

2 ICNTOTA (47 ) »ZG) * <CNT0TA{A«] tZH) • ( CnTOTa ( 49 ) * ZL ) « 

3 (CnTOTA ( bO) *Z m) « iCNTDTA (51 ) *ZN) • (CnTOTa (52) *ZP) 

C 

UATA NPL7* KHY* KCV/ ?* 1U» A/ 

DATA IIST/ 0 / 

IF (IIST .NE. 0) GO TO 10 


l)A 8 1 
0 A 0 Ab 
0 404/ 
0 25b 
2 25b 


y 4046 
0 40 AV 
lb 40b0 
I T AObl 

) . 16 40b2 

IV 4053 

y a o 5 a 

20 AOb 




ust - 1 

!► ( NPL V .EO. 0) GO to 0 

00 5 k*1*NPLY 
K2»2*K-1 

5 CALL REAL) <CHLY<l.K2) »* p l Y t * > » N2 » K * Y * *C Y ) 

CALL #«I>t (LPLY,3* AfAHCRLYnKOY) 

6 continue 
cccccccccc 
cccccccccc 

CCC l HE following STATFMENTS MUST ALWAYS dt IN CONTRL.* 

NUlTA * NOEL T A 
NASS a A 
NOT0 a 2 

IK (NOEL I A ,EQ« 0) PttOHN 

ccccccccccc CCC . „ ec AKjn 

CCC C NOTE This SUBROUTINE MUST ESTABLISH NOLTA.NASS AND Nt»TG 

ccccccccccc 

c 

LUEL = LOCU ( 2*Nb*2 ) - i 

c 

c +•••••*•*• 

10 CONTINUE 

UI(1) * Y(I3) 

ol (2) a Y (13) ♦ Y ( 1 A ) 

XSSI a YU I <1 3) 

ASS2 a Y U T (13) + YDT(lA) 

XSS3 - Y ( 1 3 ) 

ASSA a Y ( 1 3 ) ♦ Y < 1 A ) 


C 

CCCC ESTABLISH THE U/OT (DELTAS) 

C 

L * LDEL ♦ 1 
OU 15 K*1«NPLY 
K 2 a 2 *K -1 

CALL TFPLY (CPLY ( 1 »«2) f CPLY (1 »K2* 1 ) »0 I <K) »X iKPLY <K ) *L) 
IK IK .Eu. 1) Fi = X 
IK (K *EU. 2) F2 a X 
L * L*KPLY(K) - 1 
15 CONTINUE 
C 

c COMPUTE TORUOES FOR USE IN KmINQF. 

C 

C 


( 



HtTURN 


0 405 I 


y 4 0 00 
0 4001 
0 4002 
0 400 J 
0 4 0 0 ** 
U 40^5 


u 4000 
u <* 00 o 


0 4000 

( 
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fc.NO 

bUbHOUT iNt F ATOM ( Tfc X, IS^NfMtX) 
implicit me al*h (a-h»<wi 
DIMENSION Tex(0«l)* 1SMN(1) 

c 

Common /maxmOm/ 

* NtJMAX »NHMAA.NSPMAXfNMMMAXfNMWd(JDiNMDMOO«KM(J«KY*KU 

lummun /SPtCIF/ 

* BET Art ( fe» b 1 • R£ T AilU ( 6 » o>.AM0(2t S ) * MH ( 3 t 3 * JO ) r MS ( 3 * 3 » 3 0 ) « 

* DH(3»3S) »US<3*30) »IMU(J* 5)fNH0«M6» 6 ) * I F T Sm* ( lb ) ♦ 

* N0 » NH • NbP f * NOFmO « NOEL. T A ♦ T T OPOL < 2 * M bl*IM0ATA<7« 6|f 

* L0C«J(14) • LfcNU ( 14) ..NU»nBETA»NLAM»NEO 

COMMON /VECTOR/ 

* Y { 2b U ) ♦ Y D T ( 2S 0 I 
C 

DATA IlST / 0 / 

C 

CCC fcbTMOLlSH »H£ tX f fcPNAfc FOWCt /TO«QU£ (b-LONG VECTOh) AND NUMBER 
CCC 1 Ht COWWE bHONU I imG SfcNbUM PtiINTS. AL 30 ESTABLISH Tnfc NUMBER OF 
CCC SIX-LONG vtcTUKS (NTEX). 

C 

IF U 1ST .EO. 1) GO 10 5 
1 1 ST = 1 
DO 10 1 = 1 .b 
OU 10 Je 1 • NSPmA A 
10 TfcX (I , J) * 0.0 0 
C 

b nTlx = 0 

c 

' RtTUHN 
ENO 

SUBHUJT INfc SHAFTT (TSMFT) 
implicit real*o (a-h.o-zi 
01 mention TSrtFHl) 

C 

COMMON /MAXMUM/ 

* NBMXXf NHMAX *NSPMAXf NMUMAX » NMWdOU « NMOBOU *XMU » X Y f K U 

COMMON /SPECIF/ 

* 8ETAm<#,» 6J ,RETami)(G# 6),amo{^» b) »«H < J * J • JO ) * R> < 3 * 3 ♦ 30 ) , 

* 0H(J«35> *t)S(3»30) »ImO< J» 5>»NM04<b» 6 ) t IF T Sm* ( 1 b ) » 

* NB • NH * NSP T > nOF mQ t NOEX T A » I T OPOL ( 2 » b) t IHGF LX ( b)»TH0AT4<7, 6)« 

* LOCU(IA) t t,fcNU < 14) *NO*NBF \ A»MLAM*NfcO 

COMMON /OECTJM/ 

* Y(2bO) , Y[)T <250> 

C 


0 

4001 

049 

0 

4003 

0 

4 0 0 4 

0 

4003 

0 

4 QOb 

0 

40d7 

0 

4000 

lb 

4009 

i r 

4090 

Id 

4091 

1* 

4092 

0 

4 0 9 j 

20 

40b 

0 

4093 

0 

409b 

0 

4097 

0 

4 09b 

0 

4099 

u 

4100 

0 

4 1 0 1 

0 

4 l Oc 

0 

410 3 

u 

4104 

u 

4103 

0 

4 1 Oo 

u 

410 7 

0 

41 Od 

0 

4 1 0 •* 

0 

412U 

0 

4121 

obo 

a 

4l£J 

u 

4 124 

u 

4 123 

0 

412b 

u 

4127 

u 

4120 

lb 

4129 

1 t 

4130 

Id 

4131 

19 

4132 

0 

41 33 

2U 

40b 

0 

4133 
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OmTA IlST / U / 


C 


C 


C 


c 


c 


c 


S 


if aist .eo. i 

1 1 ST « I 

UO b J s 1 inmwMa A 

fSWT(I) * 0 « D 


> go to in 


0 


lo continue 
HtTuWN 
fNO 

SutiMQUTlNt FOAUl) 

IMPLICIT n£ AL*8 (A-H*(W> 


COMMON /RHbSKU/ 

mM(&» 1P*U> *fiS(6*ia*lS) »»0H3« ii 6l*(iOL(J* 
COMMUN / ON AU A / 


* nAUA 

COMMON /MAXM'Jm/ 

* NHMAA,NHMAA*NSPMAA.NMi*MAX«NMWttOU,NMDHOU*NMU*KY»KU 

Common /SPECIF/ 

* HCTAH (6f 6 ) * RETAmO ( 6 f 6),AM0<2» b! 301 J* *301 « 

* |)H(J* 35 ) «OS( 3 * 30 ) »IM 0 | 3 . 5 >tN<* 0 w( 6 . 6 ) » U T t 

* NttfNM,NSPt »NOFMI.«NOF.LTA»TTOPOC(^» 6 )»IMoKla( O J ♦ I HO* r A ( 7 » 

* LOCU(IA) • lENUOM »NU*NBETA«NLA*»Nt:u 

COMMON /YECTO*/ 

* Y 1250 1 ♦ Y 0 T C 250 > 

Common /assqa/ xssi* xss?^ xssJ* xss** 

COMMON / 1 mmT h/ FI* F2 

oaTa nsr/ o/ 


If (IlST .ME. (1) GO TO *» 
J1ST * 1 
NAU A s 6 

LOEL * LOCU(<i*Na*?) - 1 

b CONTINUE 

AbSi * yo( uj) 

XSS2 * YOT(U) ♦ YOTtlM 
ASSi » YUJ) 

A5>S4 a Y ( 13) * Y < 1 ♦ 1 

YOTINEO*!) « xssi 
YuT(NEO* 2> a XSS2 
YUT(NEO*3) * XSS3 
YuT(NE<3*AJ ■ XSS4 


6 > « 


0 Al-lu 
U 4*1-17 
0 *130 
U *l->* 
U *1**0 
U * 1 ** L 
U *!*♦< 


0 * 1 
Obi i 
0 4 * 1 **/ 

0 2b3 
/ 2b3 

o * 1 ** 
0 * 1 ** 

0 *13 
0 * 13 
U *13 

16 *13 

17 *13 
Id *13 
l 4 * * 1 3 

0 *13 
20 *03 


0*13 




Yt»T (NEt>*b) x FI 

YuT ( NEU*t> ) X Ft 

HtTJ«N 

e.^o 


0 4*7 
0 *17 
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OEMOl 1 O OEVfcHS 

POLYNQM1NAL TRANSFtR FUNCTION INPJT CHECKOUT 
USES T*u MASS PROBLEM FPUM DEmo H 
OOOOOOO'JOU 

2 2 i 0 4 

I TOPOL 2 2 

1112 

2 1 U 1 

OOOOOOOUOU 

IRUFL* 1 2 

OOOOOOOUO U 

1FTSMW 1 1 

1 1 1 

ooooauuuoo 

JHOATA 7 2 

1111 
2 111 

3 111 

♦ ill 

5 10 0 

6 111 

7 111 

OOOOOOUUOO 

BETAH b 2 

OOQOOOUwOU 

0ETAHD 6 2 

OOOOOOUUOO 

TMDATA 1 3 

1 l U. •! 

OOOOOOUUOO 

1PDATA 1 j 

1 J 1 

oooooouooo 
cntdta i lou 

1 4 1 4bt). 2. Abo. 

1 4b 3. SCO. 4bO. 

1 44 4bO. SUO. 3. 

1 64 1424.^96 

1 a** 0,4 7 3 

UOyQUUOuOU 
GRAV 1 4 

OOOOOOUUOO 
M ASS 1 1 4 

1 1 2,7 

OOOOOUUUUU 



6UO. 

• 

boo. 


C 




iNEHTi 1 o 

1 1 1 , 1 . 1 * 

OO00UUOOU0 
2 1 

U. u. 0. 

' b. U. o. 

1 1 

0 . u . u . 

0. U. 0. 

*ASS2 X * 

1 1 J.X 

ooooooouoo 

JNEHT2 1 o 

111. 1. U 
OOOOOOOUOU 
l L 

0* u« 0. 

-b. 0. 0. 

A«B 1 3 £ PULY 1 CotFi 1 ICIPMTS 

1 1 225000. 225U10. 

£ 1 950. 2350. 

3 1 1.0 b.O 

OOOOUUOOOt) 

A*B £ J £ POLY 2 COtPP ICIF nTS 

X 1 22SOOQ. Ybo. 

£ l 950. 23bo. 

3 1 X.O b.O 

00000OUUO0 
FREO 

LPy 9 3u 

1 1 - 1-1 -1 -1 -1 -1 -1 _1 
19 22222222-3-3 

1 2 i -3 -b -b -b -b -b -b -b " 7 “ 7 

2 1 1 1 1 1 2 ? 2 2 

2s*112233'»‘*l 
22i 1 1 1 1 2222 i 

j 1 l 2 3 * 1 ? 3 <* 

391212121211 
3 21 123A121*!? 

A 1 1 1 1 1 1 1 1 1-1 1 

A 12 1 1 1 1 1 1 1 * 1 1 

a 22 1 1 1 1 1 1 X 1 1 

t- 29 1 1 

7 29 2 1 

OOOOOOUwOO 


w 

\D 


M rw 



-3 -3 

1 2 
2 2 


1 
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IRY J 30 

1 1 -t» -5 -b -b -5 -5 -b 

1 13 -b -b -5 -b -S -S -S 

1 «fb -b -S -5 -b -b -s 

OOOOOOUUUu 

F0RNAHU L';OP TF I AlUOT/Rli 

BONN 

1.0 100. -ttO. 20. O.u O.b 

FORWARO LOOP TF I A£uOT/RT1 

BONN 

O.u U.b 


O.u C.b 


O.G C.b 

BONN 

1*0 100. -60. *0. U.U u.S 

FORNARU LOOP TF J A2UOT/PT2 

BONN 

1.0 100. -BO. 

FORWARD LOOP TF I 

BONN 

1.0 100 . - 100 . 

FORWAHU LOOP TF I 

BONN 

1.9 100. -100. 

RETURN LOOP TF 1 1 


BONN 

1.0 

loo 

♦ 

-bO, 

AU. 

U.O 

0.1 

return 

BONN 

LOUP 

TF 

11 

H2/X lnnT 



1. 


1UU, 

9 

0 

1 

AO. 

0. 

10 

return 

BONN 

LOOP 

TF 

II 

H1/X200T 



1. 


10U. 

-60. 

AO. 

U. 

lu 

return 

BONN 

LOOP 

TF 

II 

B?/X20nT 



1.0 

100 

• 

-60. 

0.0 

U.U 

0.01 

return 

BONN 

LOUP 

TF 

II 

Bl/Xl 



1.0 

100 

• 

1 

o 

o 

• 

0.0 

U.O 

2.U 

return 

LOOP 

TF 

II 

B2/X1 




d u. U.O U.b 

X1/RT2 

0.0 U.U U.b 

X.2/WT2 

0.0 U.u U.b 

HI /X 1 DOT 


1 .» 

100. 

-BO. 

2<i. 

FOR-ARO 

BONN 

LOOP TF 

1 

Al/RH 

1.0 

loo. 

-ion. 

O.U 

FORNARU 

BONN 

LOOP TF 

I 

X2/PT1 

1.0 

100. 

-loo. 

0.0 

FORWARD 

LOUP TF 

I 

X 1 OUT /wT 2 


C 


c 


n r, 
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BONN 

i. loo. -bo. <*o. o.' 10 . 

WETUHN LOUP TF II 81/X2 

BONN 

1 . lOO, -60. *0. 0. 10. 

HETUHN LOOP TP II 03/X2 

BONN 

1.0 100 . -60. 0.0 U,0 2.U 

LOOP GAIN TP' -III B1/MT1 

BONN 

1.0 100. -100. 0.0 0.0 0.6 

LOOP GAIN TF -III B1/WT2 

BONN 

1.0 100 . -100. 0.0 0.0 0.6 

LOOP GAIN TF -III B?/PT 1 

BONN 

1.6 100 . - 100 . 0.0 0.0 0.3 

LOOP GaIn TF -III B2/RT2 

BONN 

1.0 100. -loo. 0.0 J.u 0.6 

CLOSED LOOP TF -V MDOT/wTl 

BONN 

1.0 100 . - 100 . 0.0 0.0 0 . d 

CLOSED LOOP TF -V A2D0T/RT1 

BONN 

1.0 100. -BO. 20. 0.0 0.6 

CLOSED LOOP TF -V Xl/wTl 

BONN 

1.0 100 . - 100 . 0.0 0.0 0.6 

CLOSED LOOP TF -V X2/RT1 

BONN 

1.6 100 , - 100 . 0.0 0.0 0.6 

CLOSED LOOP TF -V MOOT/HT2 

BONN 

1*0 100. -100. 0.0 0.0 0.6 

CLOSED LOOP TF -V A2UOT/RT2 

BONN 

1.6 100. -BO. 20, 0.0 0.6 

CLOSED LOOP TF -V XI/RT2 

BONN 

1.0 100 . - 100 . 0.0 0.0 0.6 

CLOSED LOOP TF -V X2/RT2 

BONN 

1.0 100 . - 100 . 0.0 U.u 0.6 

LOOP GAIN* <FEEU BACK 82 > -Vfl Ol/RTl 





A-382 


BONN 

1.0 100. -loo. 

LOOP 1 GAIN* (FEtU HACK HD 
HONNHOO 1 

1.0 loo. -100. 

IJ* 2 * 

113 3 

z i y 

ooooooouoo 

HLUTA e> z 

1 1 -180. 

2 1 1.0 

3 1 -1.0 

*► 1 -0.5 

& 1 0.5 

t 1 50. 

OOOOOUvJUOU 

STOP 


0.0 u 

-VD fl2/»T2 

o . n o.o 


- lao. 

1.0 

- 1.0 

-o.) 

o.l 

l.o 


U.b 

U.5 


( 




383 


RUN NO. OExall 


DATE OA/21/75 
RUN BY D DEVERS 



PAGE NO 


POLYNOMIAL TRANSFER FUNCTION INPUT CHECKOUT CURRENT TINE * 15.21.22 

USES TWO NASS PROBLEN f RUN DEMO 8 THE CPU TIMER * 0.0 


SUMMARY OF DYNAMIC— SI MUL AT I ON- PRO GRAM INPUT DATA 


ACTUAL SUES 

MAXIMUM 

SIZES 

INTEGRATION DATA 

NB = 

2 

NBMAX = 

6 

STARTT = 

0.0 

NH 

2 

NHMAX = 

b 

DELTaT = 

l.OOOO-Ol 

NSPT = 

1 

NSPMAX = 

15 

ENDT a 

l.OOOD-Ol 

NOFMO = 

0 

NMWMAX = 

5 



NOELTA a 

A 

NMWBOD * 

A 



NU = 

12 

MM 06 00 a 

12 



NBETA *= 

2 

XNU 

22 



NLAM = 

10 

KY * 

250 



NEQ a 

18 

KU * 

113 




GRAVITY GRADIENT DATA Ml SC. DATA 


G1 = 

0.0 

GAMA1 * 

0.0 

NOPRNT = 

0 

G2 * 

0.0 

GAMA2 = 

0.0 

NOPLOT * 

0 

G3 = 

0.0 

GAM A3 a 

0.0 

IFLNER * 

1 

GNAG = 

0.0 

RCMAG = 

o.o 




THE TOPOLOGY ARRAY (ITOPOLI FOR THIS CASE FOLLOWS 
I 1) < 2> 

11 12 
2 1 0 1 


THE CONSTRAINT 

I 

1 1 

2 1 

3 1 

A l 

5 1 

6 1 

T 1 


SPECIFICATIONS FOR THIS CASE FOLLOW 
(11(2) 

1 1 

1 1 

1 1 

1 1 

0 0 

1 1 

1 l 


THE SPECIFIED 

1 1 

2 1 

3 1 

A l 

5 I 

6 1 


INITIAL 

( I) 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 


HINGE ANGLES AND DISPLACEMENTS (BETAH) FOLLOW 
C 2) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


THE SPECIFIED 

1 1 

2 1 

3 1 

A 1 

5 1 

b 1 


INITIAL HINGE RATES (BETAHD) FOLLOW 
( 1) (2) 

0.0 0.0 


0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 


> 



RUN NO. DEHOll 


DATE OA/21/75 
RUN BY D DIVERS 


POL YNQM INAL TRANSFER FUNCTION INPUT CHECKOUT 
'« USES TWO MASS PROBLEM FROM DEMO B 


THE NO. OF ELASTIC MODES/fcOOY ARRAY I IRGFLX I FOLLOWS 
i II I 21 

11 0 0 


THE NO. OF P/G HINGE POINTS /BODY ARRAY (NHPC1) FOLLOWS 
( 11 ( 2 ) 


THE NO. OF SENSOR POINTS/BODY ARRAY (NSP01I FOLLOWS 
I 1) ( 21 

11 10 


THE MOM. WHEEL/BOOY TABLE (NMOW) FOLLOWS 
( 1 ) ( 2 ) 

11 0 0 
2 1 0 0 

3 1 0 0 

4 1 0 0 

5 1 0 0 

6 1 0 0 


THE STATE VECTOR LENGTH ARRAY (LENU) FOLLOWS 

( 1) ( 2) ( 3) ( 41 I 51 (6) 
11 660024 


THE STATE VECTOR LOCATION ARRAY (LOCU) FOLLOWS 
I 1) ( 2) ( 3) ( 4| ( 5) ( 6) 
11 1 7 13 13 13 15 


THE SPECIFIED SENSOR POINT/BOOY CORRELATION ARRAY (IFT&MW) FOLLOWS 
( 1) 

11 1 



PAGE NO 


CURRENT TIME = 15.21.22 
THE CPU TIMER * 1 .666 7E— ul 




A- 38 5 


RUN NO. DEMOl 1 


DATE 04/21/75 
RUN BY D OE VERS 


rage no 


POLYNONINaL TRANSFER FUNCTION input CHECKOUT CURRENT TINE * 15.21.22 

USES TWO NASS PROBLEN FAUN DENO 8 THE CPU TINER * Z.8000E-01 


T^E FOLLOWING DATA IS SPECIFIED NON. WHEEL INFORMATION (IF ANY) AND CONTROLLER INFORMATION 


THE SPECIFIED CONTROLLER INITIAL CONDITIONS AND CHARACTERISTICS FOLLOW 

(THE FIRST NDELTA ARE INITIAL CONTROLLER STATE VARIABLES* THERE ARE 96 ADDITIONAL CONTROL PARANETERS1 




( 1) 

( 2 1 

( 3 1 

( A ) 

1 51 

( 61 

( 71 

( 81 

( 91 

(101 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

I 

21 

0.0 

0.0 

0.0 

(J.G 

0.0 

0.0 

0.0 

O.0 

0.0 

0.0 

1 

31 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

41 

4.5000+02 

2.0000+00 

4.500D+0 2 

5.0000+02 

3.0000+00 

5.0000+02 

4.500 0+02 

2.0000+00 

4.5000+02 

5.0000+02 

1 

51 

3.0000+00 

5.0OOD+O2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

61 

0.0 

0.0 

0.0 

1.424D+03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

71 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l 

81 

0.0 

0.0 

0.0 

9 .0670—0 1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

91 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



A- 386 


RUN NO* DEMOll 


DATE *>4/21/75 
RUN BY D DEVERS 


PAGE NO 


4 


POL YNOM1NAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM DEMO 6 


CURRENT TIME » 15.21.25 
THE CPU TIMER - 5.8333E-OI 


SUMMARY OF INPUT DATA FOR BOOY 1 WHICH IS RIGID. 


THE 

1 

2 

3 

4 

5 

6 


6X6 INERTIA MATRIX 

< 11 

1 1 .DOOO+OO 

1 0.0 

1 0.0 

1 0.0 

1 0.0 

1 0.0 


IS 

( 21 

0.0 

1 .OOOD^OO 
0.0 
0.0 
0.0 
0.0 


I 31 
0.0 
0.0 

1 .0000400 
0.0 
0.0 
0.0 


( 4) 

0.0 

0.0 

0.0 

2. 7000 400 
0.0 
0.0 


* 5 > 

0.0 

0.0 

0.0 

0.0 

2 .7000400 

0.0 


I 6) 

0-0 

0.0 

0.0 

0.0 

0.0 

2.7000400 


crn nrjny 1 the p —n HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY WHICH 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (l*2f3It AND POSITION VECTOR COMPONENTS (4,5,61 THAT POSITION THE 
HINGE TRIAD WRT THE BOOY TRIAD 
( I) ( 21 

11 2 1 

(11 « 21 (31 I 41 I 51 (61 

1 T 0.0 0.0 0.0 5.000D400 0.0 0.0 


FOR BODY 1 THE SENSOR POINT NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING 
IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES ( 1 • 2 *3 1 » AND POSITION VECTOR COMPONENTS 
SENSOR TRIAD WRT THE eOOY TRIAD 
(11 <21 

11 il 

(11 (21 (31 (41 (51 (6) 


1 1 0.0 0.0 


0.0 


0.0 0.0 0.0 


INTEGER ARRAY WHICH 
(4,5,61 THAT POSITION THE 



( 


C 



RUN MO. DEMOU 


OA1E 04/21/75 
RUN BY D DEVERS 


PAGE NO. 


polynominal transfer function input checkout 
uses two mass problem from demo a 


CURRENT TIME « 15.21.26 
THE CPU TIMER * 7.3333E-01 


SUMMARY OF 

THE 6X6 INERTIA MATRIX 
( 1) 

1 1 1 . 0000*00 

2 1 0.0 

3 1 0.0 

4 1 0.0 

5 1 0-0 

6 1 0.0 


INPUT DATA 

FOR BUOY 

2 WHICH IS 

RIGID. 

IS 

< 2) 

( 31 

( 4) 

( 51 

0.0 

0.0 

0.0 

0.0 

1 .0000+00 

0.0 

0.0 

0.0 

0.0 

1 .OOOD+OO 

0.0 

0.0 

0.0 

0.0 

3.100D ♦OO 

0.0 

0.0 

0.0 

O.C 

3 .1000*00 

0.0 

0.0 

0.0 

0-0 


( 6 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

3.1000 -*-00 


FOR BODY ' 2 THE P-Q HINGE NO. AND THE EULER ROTATION TYPE APPEAR IN THE FOLLOWING INTEGER ARRAY 

IS FOLLOWED BY AN ARRAY CONTAINING EULER ANGLES (1.2*3). AND POSITION VECTOR. COMPONENTS (4,5,6) 
HINGE TRIAD WRT THE BODY TRIAD 


( 

( 1) 
0-0 


1) 

2 


2 ) 

1 

( 2) 

0.0 


3 ) 

0 


( 4 ) 

-5.000D+00 


( 5 ) 

0.0 


( 6 ) 

0.0 


WHICH 

THAT POSITION THE 


> 

I 


La) 

oo 



A- 388 


HUN NCJ. DEMOl 1 


DATE Oa/21/7‘j 
HUM BY b DtVERS 


PQLYNOMINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM DEMO 8 


OUTPUT 

MATRIX 

CPLY ( 

3 X A > 





( 1) 

( 2) 

( 3) 

( A ) 

l 

1 

2 .2500+05 

2.2500*05 

2.2500*05 

9.5G0D+02 

2 

1 

9.5000+02 

2.3500*03 

9.5000*02 

2 .350D+03 

3 

1 

l.OOOD+OO 

6-0000*00 

1 .0000+00 

6 .0000+00 

END OF 

WRITE. 






CURRENT TIME * 15 
The CPU TIMER = 1 


4 7) I fc) « *1 


THE FOLLOWING INTEGER ARRAY (INDEP) PRESCRIBES INDEPENDENT VARIABL ES Ult AND DE P ENDENT VARIABLES (0) 

~ 4 , { 5 ^~r^77"7ri ej 4 *1 UOl 411) (12) 113) U*> 415) (16) (171 (lb) 

11 OG0100000100I11111 




PAGi NO. b 

21.2(1 

3GB 7C *00 

4 10) 



68C-V 


RUN NO. DEMOU 

l 


DATE 04/21/75 
RUN BY 0 OEVERS 


POLYNCMINAl TRANSFER FUNCTION INPUT CHECKOUT CURRENT TINE = 1 

USES TWO MASS PROBLEM FROM DEMO 8 THE CPU TIMER * 


THE 

AT 

STATE 

SIMULATION 
VECTOR Y = 
( 1) 

TIME. T 
I 2) 

* 0.0 1 

1 3) 

* * 4 * * 4 
< 4) 

4 4 4 4 *1 

( 51 

» * 4 4 4 * 

I 6) 

4 4 4 * 41 

( 7) 

( a l 

4 4 4 4 
1 9) 

1 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



THE 

AT 

STATE 

SIMULATION 
VECTOR TIME 
( 1) 

TIME* T = 0.0 
DERIVATIVE YDT * 
(2) (3) 

444 4 444444444*444444444444444444 

( *) (5) (6) < 7) (8) I 9) 

1 

l 

0.0 

0.0 

0.0 

0.0 0.0 0.0 0.0 0.0 0.0 

1 

11 

0.0 

0.0 

0.0 

0.0 0.0 0.0 0.0 0.0 



AT 

SIMULATION 


THE 

BETAS 

(EULER ANGLES* POSITION COORDINATES) ARE 



( 1) 

I 2) 

1 

I 

0.0 

0.0 

2 

I 

0.0 

0.0 

3 

1 

0.0 

0.0 

4 

1 

0.0 

0.0 

5 

1 

0.0 

0.0 

6 

1 

0.0 

0.0 


AT SIMULATION TIME » T * 0.0 
THE BETA TIME DERIVATIVES ARE 
t 1) < 2) 

1 1 0.0 0.0 

2 I 0.0 0.0 

3 1 0.0 0.0 

4 1 0.0 0.0 

5 1 0.0 0.0 

6 I 0.0 0.0 


44*4444444*******444*44444444*44 


THE 

1 


AT SIMULATION TIME* T * 0.0 ♦*##**•*****♦**♦****♦.*♦******•4* 

DELTAS (CONTROL SYSTEM VARIABLES) ARE 



( 1) 

( 2) 

( 3) 

( 4) 

1 

0.0 

0.0 

0.0 

0.0 


AT 

THE DELTA 
I 1 


SIMULATION TIME* T * 
TIME DERIVATIVES ARE 
ID I 2> 

0.0 0.0 


0.0 


( 3) 

0.0 


I 4) 

0.0 


AT 

FOR BODY 

I 1 

FOR BODY 

1 l 

FOR BODY 


SIMULATION TIME. T * 0.0 
1 THE VELOCITIES ARE 



( 1) 

I 2) 

( 3) 

14) (5) 

( 6) 


0.0 

0.0 

0.0 

0.0 0.0 

0.0 

1 

THE 

CORRESPONDING 

MOMENTA 

ARE 



I 1) 

( 2) 

1 3) 

14) (5) 

1 6) 


0.0 

0.0 

0.0 

0.0 0.0 

0.0 

l 

ITS 

CONTRIBUTION 

TO TOTAL 

ANGULAR AND LINEAR MOMENTUM IS 


PACE NO. 


.21. 2d 
.46O0E+00 


110 ) 

0.0 


(10) 

0.0 



I 

3 



( 11 

( 21 

( 31 

(41 1 51 

( 61 

1 

1 0.0 

0.0 

0.0 

0.0 0.0 

0.0 

ITS 

C0NTR1EU1 ION 

TO TOTAL KINETIC 

ANO 

POTENTIAL ENERGIES IS 

0.0 



AT 

SIMULATION TIME, T * 0.0 

i 

* * 

* * * * 

***** 

* * * * 

FOR 

BODY 

2 

THE 

VELOCITIES ARE 









( 11 

( 21 

( 31 


1 4) 

( 51 

< 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

2 

THE 

CORRESPONDING MOMENTA 

ARE 







( 11 

( 21 

( 31 


( 41 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

FOR 

BODY 

2 

ITS 

CONTRIBUTION TO 

TOTAL 

ANGULAR ANO 

LINEAR MOMENTUM IS 




( 11 

( 21 

( 31 


( 41 

( 51 

( 61 

1 

1 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

ITS 

C0NTRIBU1 ION 

TO TOTAL KINETIC 

ANO POTENTIAL ENERGIES IS 

0.0 


o-o 


* * * ***** 


0.0 


* * 


****** 


AT SIMULATION TIME. T = 0.0 ****** 

THE INTERCONNECTION CONSTRAINT FORCES ( LAMBDAS 1 ARE 



( 11 

( 21 

( 3 ) 

t 

1 0.0 

0.0 

0.0 



AT 

SIMULATION TIME , 

T 

- 0.4 

3 

THE 

TOTAL 

ANGULAR 

MOMENTUM 

VECTOR 

IS 



( 11 

( 21 



( 31 

1 

l 

0.0 

0.0 



0.0 

THE 

TOTAL 

LINEAR 

MOMENTUM VECTOR 

IS 



( 11 

( 21 



( 31 

1 

1 

0.0 

0.0 



0.0 

THE 

TOTAL 

ANGULAR 

MOMENTUM 

s 

0.0 


THE 

TOTAL 

LINEAR 

MOMENTUM 

s 

0.0 


THE 

TOTAL 

KINETIC 

ENERGY 

* 

0.0 


THE 

TOTAL 

potential energy 

= 

0.0 


THE 

TOTAL 

energy 

(T ♦ VI 

= 

O.u 



************* **** 

(5) (6) I 7) 

0.0 0.0 0.0 


* 


* * * * 

( ei 

u.o 


< 91 

0.0 


(101 

0.0 


c 


( 



A- 391 


RUN NO. OEMOll 


DATE 04/21/75 
RUN BY D OE VERS 


PAGE NO 


8 


POLYNOHINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM DEMO B 


CURRENT TIME * 15.21.41 
THE CPU TIMER = 6.02QOE*OO 


OUTPUT MATRIX -A- I 14 X 81 




1 1) 

( 2 > 

1 3) 

( 4 ) 

( 51 

( 6 ) 

( 71 

< 81 

1 

1 

-3.3580-01 

3.3580-01 

-2 .2 220*00 

5.2750*02 

-3.7040-01 

0.0 

0.0 

0.0 

2 

1 

2.925D— 01 

-2.9250-01 

-1.9350*00 

-4.6140*02 

0.0 

0.0 

—3 .2 26D — 0 1 

0.0 

3 

1 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

1 

-I .0000*00 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

o «o 


5 

1 

0.0 

0.0 

-3.3500*03 

0.0 

-9.5000*02 

1 .0000*00 

0-0 

OmO 

6 

1 

0.0 

0.0 

— 1 • 125D*Ob 

0.0 

-2.2500*05 

0.0 

0.0 

0.0 

7 

1 

0.0 

0.0 

-3.3500*03 

-3.3500*03 

0.0 

0.0 

-9.5000*02 

1 .0000*00 

8 

1 

0.0 

0.0 

-1.3490*06 

-1.3490*06 

0.0 

0.0 

-2.2 500*05 

0.0 

9 

1 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10 

1 

0.0 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

0 .0 

0*0 

11 

1 

0.0 

0.0 

1.0000*00 

0.0 

0.0 

0.0 

0.0 

0*0 

12 

1 

0.0 

0.0 

1 .0000*00 

1.0000*00 

0.0 

0.0 

0.0 

0*0 

13 

1 

0-0 

0.0 

6.0000*00 

0.0 

1.0000*00 

0.0 

0.0 

0*0 

14 

1 

0.0 

0.0 

6.0000*00 

6.0000*00 

0.0 

0.0 

I .0000*00 

0*0 


END OF WRITE. 



A- 39 


RUN NO 


OtNOll 


DATE 04/21/7S 
RUN BY 0 OEVERS 


PAGE NO 


POLYNOMINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO HASS PROBLEM FROM OEHU fa 


CURRENT TIME « ifa.21.V4 
THE CPU TIMER - 6-0«*o7E*OQ 


OUTPUT 

MATRIX 

- T - ( 

fa X 8 ) 




< 1 ) 

1 2 ) 

( 3 ) 

1 

1 

0.0 

0.0 

1 . 0000 *' 

2 

I 

0.0 

0.0 

0.0 

3 

1 

0.0 

0.0 

0.0 

V 

I 

0.0 

0.0 

0.0 

5 

1 

0.0 

0.0 

0.0 

6 

1 

I . 0000+00 

0.0 

0.0 

7 

1 

0.0 

0.0 

0.0 

8 

1 

0.0 

1 . 0000*00 

0.0 


( 41 

( 5 ) 

1 6 ) 

( 71 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

0.0 

1 . 0000*00 

0.0 

0.0 

0.0 

-1 . 0000*00 

1 . 000 D *00 

0.0 

0.0 

—6 . 0000*00 

0.0 

I . 0000*00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

- fa . 0000*00 

0.0 

0.0 

0.0 

0.0 

0-0 


< 8 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

l .OoOO+OO 

0.0 


I 91 


( 10 ) 


END OF WRITE 



RUN NO. OEMOll 


DATE 04/21/75 
RUN BY- D DEVERS 


PAGE NO. 


POLYNOMINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO NASS PROBLEN FROM DEMO 8 


CURRENT TINE * 15.22.00 
THE CPU TIMER = 1-1640E+01 


OUTPUT 

MATRIX 

-A*- ( 

8 X 8 1 









< 11 

< 21 

( 3) 

( 4) 

( 51 

( 6) 

( 71 

( 81 

1 

2 

1 

l 

-3 .3580-01 
2.925D-01 

3.3580-01 

-2.9250-01 

-5-2750+02 

4.594D+02 

5-275D+02 

-4.5940+02 

0.0 

0.0 

0.0 

0.0 

-3.7040-01 

0.0 

0.0 

-3.2260-01 
n n 

3 

l 

1 .0000+00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Cm A 

A 

5 

A 

1 

1 

1 

0.0 

0.0 

0.0 

l.OOOD+OO 

0.0 

0.0 

0.0 

2.2500+05 

0.0 

0.0 

0.0 

9.5000+02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

-2 .2500+05 
0.0 

U »U 
0.0 

-2.2500+05 

o 

7 

8 

1 

1 

6.0000+00 

0.0 

0.0 

6.0000+00 

2.3500+03 

0.0 

0.0 

2.3500+03 

1.0000+00 

0.0 

0.0 

1.0000+00 

-9.5000+02 

0.0 

0.0 

-9.5000+02 


C 91 


(101 


END OF WRITE. 


U> 

U) 





RUN NO. OEMOll 


DATE 04/21/75 
RUN EV D DEVERS 


POLYNONINAL TRANSFER FUNCTION INPUT CHECKUU1 
USES TWO NASS PROBLEM FROM DEMO 8 


RT A 

NO REAL PART IMAGINARY PART 


1 - 0 . 499 * 90*03 0-0 

.499980*03 0.0 

.450010*03 0.0 

•450010*03 0.0 

•31556D*00 -0.314160*02 

•315560*00 0.314180*02 

7 -0.143540-02 -0.416060+00 

8 -0.143540-02 0.416060*00 


RTA* 

REAL PART IMAGINARY PART 


-0.499990*03 0.0 

-0-499980*03 0.0 

-0.450010*03 0.0 

—0.45001 0*03 0.0 

— 0.31556D+0Q -0.31418D+02 

-0.315560*00 0.314180*02 

—O . 1 43540-02 -0.416060*00 

-0.143540-02 0.416060*00 



C 


PAGE NO 


12 


CURRENT TIME * 15.22.00 
THE CPU TIMER = 1.1850E+01 


( 



RUN NO. DEMO 11 


DATE 04/21/75 
RUN BY D DE VERS 


POLYNOMINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM OEMO 8 


OUTPUT MATRIX -AR- I 4 X 4 l 

(11 (2) (31 (41 

1 l 0.0 0.0 -2.250D*05 0.0 

2 1 0.0 0.0 0.0 —2.2500*05 

3 1 1.0000*00 0.0 -9.5Q0D*02 0.0 

t, I 0.0 1 .0000*00 0.0 -9.5000*02 

END OF WRITE. 


Ul 



PACE NO. 109 


CURRENT TIME » 15-25-12 
THE CPU TIMER * 6.85*7E*01 


(61 (7) (81 (91 llOl 



A- 396 


RUN NO. OEMOI 1 


DATE U*/21/7S 
RUN BY 0 DEVfcRS 


POL YNQH INAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO HASS PROfaLEH FROM DEMO fa 


PAGE NO. 


CURRENT TINE = IS. 25-12 
THE CPU TIHER - 6.8bl3E*Ol 


OUTPUT MATRIX .BCOL t IX + 1 

{ n (21 131 « 

1 SI 

( 61 

( 71 

< El 

1 VI 

(101 

1 1 2 .2 50D*05 0.0 Z.3S0D+03 0.0 

ENO OF WRITE. 








( 



HO 



RUN NO. DEMOll 


OAT F 04/21/7* 
RUN BY 0 DEVERS 


RAGE NO. 


POLYNOH1NAL TRANSFER FUNCTIUN INPUT CHECKOUT 
USES TWO NASS PROBLEM FROM DEMO 8 



R AR 


RART 

NO 

REAL PART 

IMAGINARY PART 

REAL PART 

IMAGINARY PART 

1 

—0 . 50000D+03 

0.0 

-0.500000+03 

0.0 

2 

-0. 500000+03 

0.0 

-0.500000+03 

0.0 

3 

-0. 450000+03 

0.0 

-0.450000+03 

0.0 

4 

—0 .45000D+03 

0.0 

-0.450000+03 

0.0 


CURRENT TIME * 15.2}. 16 
THE CPU TIMER = 6.8983E+01 



*-398 


RUN NO. OEMOII 


DATE U4/21/7S 
RUN RY D DEVERS 


POLYNOHINAL TRANSFER fUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM DEMO b 


OUTPUT MATRIX ANUM < 4 X A l 


—4.574D+01 

0.0 

0.0 

—4.2350—04 


0.0 0.0 

0.0 -2 .2500*05 

1. 0000+00 — 9 .50UD+02 


END OF WRITE, 


c 


PAGE NU 


112 


CURRENT TIME * 15.25.19 
THE CPU TIMER * 6.9540E+01 


(71 It) <91 < 101 


C * 

n 



A- 39 9 



RUN NO. DEMCJ11 DATE 04/21/75 

RUN BY D DEVERS 

POLYNOMIAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO MASS PROBLEM FROM DEMO 8 


NUM DEN 


NO 

REAL PART 

IMAGINARY PART 

REAL PART 

IMAGINARY 

1 

—0 .50000D-*03 

0.0 

— 0.50000 D+ 03 

0.0 

2 

— 0.45000 D *03 

0.0 

“0. 500000+03 

0.0 

3 

-0.95 74 50+0 2 

0.0 

“0.45000003 

0.0 

4 



-0.45000D+03 

0.0 



PAGE NO. 113 


CURRENT TIME * 15.25.19 
THE CPU TIMER = 6.9S83E+0I 



007 "Y 


RUN NO. DEMOll 


DATE O^/Zl/75 
RUN BY 0 UEVEFS 


POLYNOMINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TOO NASS PROBLEM FROM DEMO 6 

OUTPUT MATRIX RREO < 1 * 200 J 

(1) (21 <31 < 1 5) 16 

1 1 l.OOOD+OO 0.0 0.0 2-OOOD+OO 0.0 0-0 

END OF WRITE. 



PAGE NO. 115 


CURRENT TIME = IS. 25. 20 
THE CPU TIMER = 6.9677E+01 

(71 <81 (91 (101 

1 .0000+00 1.0-+ i *O~02 2 .OOOD-u3 2.2220-03 




A- 401 


DATE 04/21/75 
RUN BY D DEVERS 




RUN NO. DEHOil 


PAGE NO. 116 


CURRENT TINE «= 15.25.20 
THE CPU TIHER - 6.9713E+Q1 


RETURN LOOP TF II Bl/Xl 


POLYNONINAL TRANSFER FUNCTION INPUT CHECKOUT 
USES TWO NASS PR08LEH FRON OENO a 


FREQ/RAD/SEC FREQ/HERTZ 

0- 1000000*01 0.1591550*00 
0.1100000*01 0-1750700*00 
0.1250000*01 0.1989440*00 
0.1400000*01 0.2228170*00 
0.1600000*01 0.2546480*00 
0.1800000*01 0.2864790*00 
0.2000000*01 0.3183100*00 
0.2200000*01 0.3501410+00 
0.2500000*01 0-3 97887D+00 
0.2800000*01 0.4456340*00 
0.3200000*01 0-5092960*00 
0.3800000*01 0.6047890*00 
O .4500000+01 0.7161970*00 
0.5200000*01 0-8276060*00 
0.6200000*01 0.9867610*00 
0.7000000*01 0-11 1408 D* 01 
0.7600000+01 0.1241410*01 
0-890000D+01 0.1416480*01 
0 . 1000000*02 0-1S9155D*01 
0.1100000*02 0-175070D*01 
0.1250000+02 0.1989440*01 
0. 1400000+02 0-2228170+01 
0.1600000*02 0.2546480*01 
0.1800000+02 0.2864790+01 
0.2000000*02 0-3183100+01 
0.2200000*02 0.3501410*01 
0.250 OOOD+02 0.3978870*01 
0.2800000+02 0.445634D+01 
0-3200000+02 0.509296D+01 
0.3800000*02 0.6C47890+01 
0.4500000*02 0.7161970*01 
0-5200000*02 0-8276Q6D+O1 
0.6200000*02 0.9867610*01 
0.700000D+02 0.1114080+02 
0-7800000*02 0.1241410*02 
0.8900000*02 0.1416480+02 
0.1000000*03 0.1591550*02 


REAL INAG 

0.1000030*01 0.6222120-02 
0.1000040*01 0.6844310-02 
0.1000050*01 0.7777580-02 
0.1000060*01 0.8710830-02 
0.1000080*01 0.9955140-02 
0.1000100*01 0.1119940-01 
0.1000120*01 0.124436D— 01 
0.1000150*01 0.1368780-01 
0.1000190*01 0.1555400-01 
0.1000240*01 0.1742000-01 
0.1000310*01 O- 199078 D—Oi 
0.1000440*01 0.2363880-01 
0.1000620*01 0.2799070-01 
0.1000830*01 0.3234120-01 
0.1001180*01 0.3855350-01 
0.1001500*01 0.4352060-01 
0.1001870*01 0 • 484849D— 0 1 
C- 1002430*01 0.5530590-01 
0.1003070*01 0.6212030-01 
0.1003710*01 0.6830880-01 
0.1004790*01 0.7757670-01 
0.1006010*01 0.8683150-01 
0.1007840*01 0-991384D— 01 
0.1009920*01 0. 1114060+00 
0.1012240*01 0.1236310*00 
0.1014800*01 0-1358060*00 
0.1019080*01 0.1539690*00 
0.1023900*01 0.1719960+00 
0.1031150*01 0-1957940*00 
O'. 10437 50*01 0.2309070*00 
0.1061010*01 0.2708460*00 
0.1080940*01 0.3095030*00 
0.1113840*01 0.3621650*00 
0.1 1436 7D+01 0.4018430*00 
0.117642D+01 0.439105D+00 
0.1225800*01 0-4860390*00 
0.1279640*01 0. 5276020+00 


AHP 

0EC1BELS 

RAO 

DEG 

0.1000050*01 

0.000 

0.0062 

0-3565 

0. 1000060+01 

0.001 

0.0068 

0.3921 

0.1000080*01 

0-001 

0.0078 

0.4456 

0.1000100*01 

0.001 

0.0087 

0.4991 

0.1000130*01 

0.001 

0.0100 

0-5703 

0 .1000160+01 

0.001 

0.0112 

0-6416 

0.1000200*01 

0.002 

0.0124 

0-7128 

0.100Q24D+01 

0.002 

0.0137 

0-7841 

0.1000310*01 

0.003 

0.0155 

0-8909 

0.1000390*01 

0.003 

0.0174 

0.9978 

0 .1000510*01 

0.004 

0-0199 

1.1401 

0. 1000720*01 

0.006 

0.0236 

1.3536 

0.1001010*01 

0.009 

0.0280 

1-6023 

0 -1001350+01 

0.012 

0.0323 

1.8508 

0.100192D+01 

0.017 

0.0385 

2-2053 

0.1002450*01 

0.021 

0.0434 

2.4881 

0.1003040+01 

0.026 

0.0484 

2-7706 

0 .1003960*01 

0.034 

0.0551 

3-1579 

0.1004990*01 

0.043 

0.0619 

3-5438 

0.1006030+01 

0-052 

0.0680 

3.8933 

0.1007780*01 

0-067 

0.0771 

4.4150 

0.1009750*01 

0.084 

0.0861 

4.9331 

0.1012710*01 

0.110 

0.0981 

5-6179 

0.1016050*01 

0.138 

0-1099 

6.2950 

0.1019760*01 

0.170 

0-1215 

6.9634 

0.102 3840*01 

0.205 

0.1330 

7.6224 

0.103065D+O1 

0-262 

0.1500 

8-5916 

0.1038250*01 

0.326 

0.1664 

9.5356 

0.1049570*01 

0.420 

0.1876 

10.7513 

0.1068980*01 

0-579 

0-2177 

12.4746 

0.1095030*01 

0.789 

0-2499 

14.3202 

0.1124380*01 

1.018 

0-2789 

15.9779 

0 .1 17124D+01 

1-373 

0-3144 

18.0120 

0.1212220*01 

1.672 

0.3379 

19.3595 

0.1255700*01 

1-978 

0-3572 

20.4683 

0.1313640*01 

2.403 

0.3775 

21.6288 

0.1384140*01 

2.824 

0-3911 

22-4066 
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APPENDIX B - DELINEATION OF INPUT AND OUTPUT FOR PROGRAM NASFOR 



This appendix contains the following items: 

1. data input - computer listing of data used to generate re 
results for the demonstration problem; 

2. print output - representative print output sufficient for 
the user to validate the numerical results for the demon- 
stration problem. 
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RUN NO. NASA 


DATE 11/25/74 

RUN ev A. C. PARK X2461 


TWO FLFX BOOIFS, EACH ONE IS A BEAM 
DEMONSTRATION RUN OF NASFOP 

PROGRAM NASFOR 


PAGE NO. 


CURRENT TIME * JA.39.31 
THE CPU T1MFR * 0.0 


RUN NO. NASA 


DATE 11/25/74 
RUN fi v A. C. PARK X2461 


TV.C FLEX ECDIES, EACH CNE IS A E F AM 
DEMONSTRATION PUN OF NASFOR 


page no. 


CURRENT TIME = 14.39.31 
THE CPU TIMER = 2.3333E-02 


tcct TNPUT DATA FOR NASFOR PROGRAM 

USING INPUT FROM NASTPAN CUTPUT2 TAPE AND CARD- 

TO CHECK RUN PROVIDED BY W. R. CASE OF C- S 


NTAPE1 = 20 

NT A PE 3 = AO 


N T A P E 2 = 30 

TAPEID =L1234 


IFPPT1 = 
IFPNCH = 


IFPRT2 = 1 IFPRT3 


1 


RUN NO. NASA 


DATE 11/25/74 
RUN BY A. C. PARK 


X?A61 


TWC FLEX EOOIES, EACH ONE IS A BEAK 
DEMONSTRATION PUN OF NASFOR 


PAGE NO. 


CURRENT TIME ~ 
THE CPU TIMER 


14.39.32 

3.8333E-01 


LOGICAL UNIT 3C * TAPE L1234 


HAS BEEN INITIALIZED. 


T 



RUN NO. NASA 


DATE 11/2S/74 
RUN fcY A. C. PARK X2461 


PAGE NO. 


TWO FLEX EDDIES. FACH GNE IS A EEAM 
DEMONSTRATION PUN OF N ASF OR 


bODY NUMBER * 

NO. OF 
NO. OF 
NO. OF 


1 

JOINTS = 11 

MODE S - 5 

MODE S * 0 


(ELASTIC! 
(RIG 10 BODY I 


CURRENT TIME * 14.39.33 
THE CPU TIMER = 4.0667E-01 


RUN NT. NASA 


DATE 11/25/74 
RUN 6Y A. C. PARK X2461 


PAGE NO. 


CURRENT TIME = 14.39.34 

TWO FLEX BODIES. FACH ONE IS A BEAM TH g CPU TIMER = 6.9333E-01 

DEMONSTRATION RUN OF NASFOR 


OUTPUT 

MATRIX 

CF0M1 ( 

11 x 



i n 

( 

1 

1 

1 .0000+03 

0.0 

2 

1 

9.0000+02 

c.o 

3 

1 

8.000D+02 

0.0 

4 

1 

7.0000+02 

0.0 

cr 

I 

6.0000+02 

0.0 

6 

1 

5 .0000+02 

0.0 

7 

1 

4.0000+02 

0.0 

6 

1 

3. 0000+02 

0.0 

c 

1 

2.0000+02 

0.0 

1C 

1 

I.OOOC+02 

0.0 


END OF WRITE. 


1 (3) t 4 > 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0-0 

0.0 


( 51 ( 6 ) * 7 1 


0) ( 9! UGl 






PUN Nr. NASA 


OATF 11 / 25/74 
RUN PV A . C. PARK X ?^61 


7 WO HFX BODIES. EACH ONE IS A BE AN 
priHINSTPATION PUN OF NASFOR 


PAGE NO. 


CURRENT TIME = 14.A1.11 
THE CPU TIMER r 3.5000E+00 


OUTPUT M A T F I X MU < 


( 1) 

1 1 1 . 2°5D— 03 

2 1 2.59ID-03 

3 1 2.E°lD-0? 

4 1 2.5910-03 

5 1 2.5910-03 

6 1 2.5910—0? 

7 1 2.5910-03 

6 1 2 .5910— 03 

9 1 2.5910-03 

10 1 2 .5910—03 

11 1 1. 2950-03 


END OF WRITE. 

*** ENC OF FILE *** 


11 X 10 1 

(2) <31 


0.0 

0.0 

0.0 

G.O 

0-0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 


0.0 

o.o 

0.0 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


t 4 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


< 51 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


t fc) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


< 71 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


< 61 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0-0 

0.0 


< 91 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


(101 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-0 


RUN NC. NASA 


DATE 11/25/74 
RUN BY A. C. PARK X2461 


TWO FLEX EODHS, EACH ONE IS A BEAM 
DEMONSTRATION °UN CF NASFOR 


PAGE NO. 


CURRENT TIME *' 14.41.17 
THE CPU TIMER = 5.1067E+00 


OUTPUT 

MATRIX 

HV ( 

11 X 



< 1) 

< ; 

1 

1 

— 1 .2360+01 

0.0 

2 

1 

-1.0670+01 

G.O 

3 

1 

—6 .9720+00 

C.O 

4 

1 

—7 . 305C+00 

O.C* 

5 

1 

-5 .65904-00 

0.0 

6 

1 

-a. 19*0+00 

0.0 

7 

1 

-2.P?9C+D0 

r.c 

f 

1 

-1 .t>850 + C*0 

0.0 

o 

1 

-7.PS5C-01 

0.0 

10 

1 

-2.0700-01 

0.0 


5 1 


< 31 

< 41 

0.0 

- 1 . 20 BD +01 

0.0 

— 6 . 1 66 D +00 

0.0 

-t . 2040-01 

0.0 

4 . 0610+00 

0.0 

7 . 3500+00 

0.0 

e.f 01 D +00 

C.O 

E. 377 D+ 0 D 

0.0 

6 . 4230+00 

0.0 

3 . 6660+00 

0.0 

1 . 1260+00 


I 51 <61 <71 

1.1 570*01 

2.026D+00 
5 .300 0+00 
e .0320+00 
-5 .4240+00 

6 .P 390*01 
6 .7050+00 
9.29AP4-G0 

7 .3100+00 
: .7410+00 


<61 <91 <101 


FNC C'F W° IT 5 



RUN NO. NAS4 


DATE 11/25/74 
RUN BY A. C. PARK X24fcl 


PAGE NO. 


TWO ALEX POOIES. EACH ONE IS A bEAH 
T DEMONSTRATION RUN CF NASFCR 


CURRENT TIKE * 14.41.20 
THE CPU TIMER * 5.6133F+00 


OUTPUT 

MATRIX 

HZ < 

1 11 X 5 1 





( 1) 

( 2 1 

( 3) 

( 

1 

1 

0.0 

1 . 238 D +01 

- 1 . 208 D +01 

0.0 

2 

1 

0-0 

1 . 0670+01 

- 6 . 186 D +00 

0.0 

3 

1 

0.0 

8 . 972 D+ 0 G 

- 6 . 2040-01 

0.0 

4 

1 

0.0 

7 . 3050+00 

4 .oeio+oo 

0.0 

5 

1 

0.0 

5 . 6990+00 

7 . 350 D +00 

0.0 

t 

l 

0.0 

4 . 1950+00 

£ . 6010+00 

0.0 

7 

1 

0.0 

2 . 8390+00 

8 . 3770+00 

0.0 

6 

1 

0.0 

1 . 6850+00 

6 . 42 3 D +00 

0.0 

9 

1 

0.0 

7 . 8850—01 

3 . 6660+00 

0.0 

10 

1 

0.0 

2 . 070 D -01 

1 . 1260+00 

0.0 


END OF WRITE. 


< 51 

0.0 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 


(61 (71 (81 ( 9 ) (101 


RUN NO. NAS4 


DATE 11/25/74 
RUN BY A. C. PARK X2461 


PAGE NC. 


TWO FLEX BODIES* EACH ONE IS A BEAM 
DEMONSTRATION RUN OF NASFOR 


CURRENT TIME = 14.41.32 
THE CPU TIMER - 6.5067E+0O 


OUTPUT 

MATRIX 

SI GY 

( 11 X 5 ) 





< 1) 

( 2) 

( 3) 

< 4) 

1 

1 

0.0 

-1.7060-01 

5.9460-01 

0.0 

2 

1 

0.0 

-1.7C5D-01 

5 . B04D-G1 

0.0 

3 

1 

0.0 

-1.6670-01 

5. 2320-01 

0.0 

4 

1 

0.0 

-1.643D-01 

4. 0700-01 

0.0 

5 

1 

0.0 

-1. 5620-01 

2.4000-01 

0.0 

6 

1 

0.0 

-1.436D-CI 

4. 9 GOD -02 

0.0 

7 

1 

0.0 

-1.264D-01 

-1.2790-01 

0.0 

8 

I 

0.0 

-1.0350-01 

-2.505D-O1 

0.0 

9 

1 

0.0 

-7.4690-02 

-2.8370-01 

0.0 

10 

1 

0.0 

-4.041D-02 

-2. 0400-01 

0.0 


(51 ( 61 (71 ( 6 ) (91 ( 10 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


END OF WRITE 



PUN NO. NA C 4 OA T E 11/2 5/74 

HUN P\ A. C. PARK X?4M 


THP PLtX FCDIFS, FACH ON? IS A E PAM 




CF MCNSTRATJCN 

RUM TF 

NASFOF, 



OUTPUT 

MATRIX $162 ( 

11 x 

5 1 





( 1 1 

< 11 

( 21 

( 41 

( 51 

1 

1 

-l.Toet-oi 

o.o 

0.0 

-5.94frD-01 

9.6 e9D-0l 

2 

1 

-1 .7050-01 

0.0 

0.0 

-5 . 6040-01 

6.6440-01 

3 

1 

-1 .6 670-01 

0.0 

0.0 

-5.I32D-C1 

5.341C-01 

u 

1 

-1.64 30-01 

c.o 

0.0 

-4.0700-01 

-? .6220-03 

r 

T 

-T.56TD-01 

0.0 

o.c 

-2.4000-01 

-4.6540-01 

t- 

1 

-1 .4360-01 

0.0 

0.0 

-4.900D-02 

-6.704C-01 

7 

I 

— 1 . 2640-0 1 

0.0 

o.c 

1.2790-01 

-4.7210-01 

f 

1 

-1 .025D-01 

0.0 

0.0 

2*5050-01 

-2.417C-02 

o 

1 

-7 .*6 C D— OP 

0.0 

o.c 

2.6370-01 

3 .6430-01 

10 

1 

-4.04 1C -0 2 

c.o 

o.c 

2.0400-01 

4.530CV-01 


PNC: CF WR I T F . 

*** FND CF PILE *** 


PAGE MO. 


CURRENT TINE * 14.41.34 
ThF CPU TIMER = 6.99336*06 


< 6) ( 9» 1101 


RUN NH. NA$4 


OATF 11/25/74 
RUN BY A. C. PARK X?4fcl 


PAGE NO. 


TWC FLEX BODIES, EACH ONE IS A BEAK 
DEMONSTRATION PUN Of NASFOR 


CURRENT TIME = 14.41.43 
THE CPU TIMER = 7.26676*00 


ou tpu t 

RATP IX 

STIF ( 

5 X 5 1 





( 1) 

( 21 

( 31 

( 4) 

1 

1 

4.7260*03 

0.0 

O.C 

0.0 

2 

1 

0.0 

4.728D+0? 

0.0 

0.0 

3 

I 

0.0 

0.0 

1 . fcl6D*G5 

0.0 

4 

1 

0.0 

0.0 

0.0 

1.6160*05 

5 

1 

0.0 

0.0 

O.C 

0.0 


< 5) (6) (71 ( 61 < V) (101 

c.o 

0.0 

0.0 

0.0 

1 .3°*'P*06 


FNO CF W D I Tf . 


*** END CF FILE *** 



RUN NO. NASA 


DATS 11/25/74 

run ry a. c. park 


X?46l 


PAGF NO 


. 14 


TWO FLEX BODIES, EACH ONE IS A bt AM 
T OFNONSTRATICN run of nasfor 

09 

OUTPUT MATRIX OAMP ( 5 X 5 > 




t 1) 

( 2 ) 

( 3) 

( 4) 

< 5) 

l 

1 

3.43C0-0I 

0.0 

0.0 

o.c 

0.0 


1 

0.0 

>.4360-01 

0.0 

0.0 

0.0 

2, 

1 

0.0 

0.0 

2 • 1 3 1 D -*-00 

0.0 

0.0 

c. 

1 

0.0 

0.0 

0.0 

2.1310*00 

0.0 

5 

END OF 

*** FND 

1 0.0 
WPITF . 

OF FILE *** 

0.0 

0.0 

0.0 

5 .*>060*00 


CURRENT TIME = 14.41.44 
THE CPU TIMER = 7.4500E*00 


( 7> If) <91 <10) 



C 


( 



PAGE NQ 


15 


( 


RUN NC. N A 5 *• 


UATF 11/25/74 
RUN bV A. C. PARK 


X?461 


Twr FLEX EDDIES* EACH ONE IS A BEAM 
DEMONSTRATION PUN OR NASROR 


CURRENT TIME - 14.41.44 
THE CPU TIMER = 7.5167E+00 


6CDY NUMBER - 

2 



NT. OR 

JOINTS = 

11 


NC. OR 

MOCES - 

f> 

(ELASTIC) 

NC. OR 

MODES 

0 

(RIGID BODY) 


RUN NT. NASA- 


DATE 1 1/25/74 PAGf 16 

RUN BY A. C. PARK X24fcl 


TViO FLEX POOI E S » EACH ONE IS A BEAM 
DEMONS! PAT ION RUN OR NASROR 


CURRENT TIME = 14.41.44 
THE CPU TIMER * 7.6200E+00 


OUTPUT 

MATRIX 

GE0M2 ( 

11 x 



( 1) 

( 2) 

1 

1 

1 .CCCD+GS 

C.G 

? 

1 

9. 0000*0? 

0.0 

3 

I 

8.000D+G2 

0.0 

4 

1 

7.0000*0? 

0.0 

s 

1 

6 .0000*02 

0.0 

t 

1 

5.0000*02 

0.0 

7 

1 

a. 0000*02 

0.0 

P 

1 

3 .GOOD* 02 

C.G 

Q 

I 

2.0000*02 

o.c 

10 

1 

I .0000+02 

0.0 


(3) t 41 (51 

0.0 

0.0 

0-0 

0.0 

0.0 

O.G 

0.0 

0.0 

O.G 

0.0 


end of write. 


6) 


I 7 1 ( e» (9) (101 


r 



RUN VP. NASA DATE 11/2 c /74 PAGE NO. 17 

RUN BY A. C. PAPK 


Tvr H_ c X C CD1FS« FACH PNF IS A EMM CURRENT TIME * 14.41.51 


T 

o 

D F M CN S ’ F A 1 1 ON 

PUN DF 

NASFf’P 





THE 

CPU 

timer * 

1.0157E+O1 

PUT PUT 

MATRIX 

MU < 

11 X 

10 1 











l 1 > 

1 2) 

( 31 

1 A) 

< ■ 1 

1 M 

< 7) 

< 

£1 

( 

91 1101 

1 

; 

!■. IP 20-03 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

2 

1 

1. 0360-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

c.o 

i 

1 

1 . 03 & D - 0 Z 

0.0 

0.0 

0.0 

o . c * 

0.0 

0.0 

0.0 


0.0 

0.0 

4 

1 

1 . 0360 — 0 ? 

o.c 

0.0 

0.0 

c.o 

0.0 

0.0 

0-0 


0.0 

0.0 

5 

1 

T.036D-C2 

o.c 

O.c 

0.0 

0.0 

0.0 

o.c 

0.0 


0.0 

0.0 

6 

1 

i ,o3eo-o: 

c.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

7 

1 

1 . 0360-02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

F 

1 

l . 03 to - r ? 

0.0 

0.0 

0.0 

0.0 

0.0 

0 .0 

0.0 


0.0 

0.0 

o 

1 

1 . 036 L -02 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

10 

1 

1 . 03 & D - 0 I 

0.0 

0.0 

- 0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

1 1 

1 

5 . ie ? c -03 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

END OF 

W° I T E . 












*** END 

OF FILE *** 












RUN NC. NASA 

DATF 
RUN EY 

11/25/74 

A. C. PARK X2<*61 



PAGE NO. 

TWC FLFX bCDlFS. EACH CNfc IS A BEAM 
DEMONS T F ATI ON RUN CP NAS FOR 



CURRENT 
THE CPU 

TIME = 

timer 

1A.ai.57 

= 1.178 7E+01 


OUTPUT 

WA TR 1 X 

HV 

{ 11 X si 











( 11 

( 21 

( 31 

< 4) 

< 51 

( 61 

( 7) 

( 8) 

< 9) 

(101 

1 

1 

0.0 

-l.OOOD+CO 

0.0 

— 1 . OOGD+OO 

1 .0000+00 






2 

1 

0.0 

-l .£2 1 0—01 

0.0 

-5. 1190-01 

1. 7530-01 






3 

1 

o.c 

-7.24°D-01 

0.0 

-5.133D-02 

-4.5P1C-01 






u 

1 

o.c 

-5 .902D-01 

o.c 

3 .3770— 01 

— 6.9430—01 






t 

1 

0.0 

-a.BCSD-OI 

0.0 

6.0620-01 

-4 .6890-01 






t 

1 

0.0 

— 2.5 E 90 -01 

0.0 

7. 2630— 01 

5.9120-0 2 






1 

1 

0.0 

-2.29^0-01 

0.0 

6.932D-01 

5.7960-01 






F 

1 

0.0 

-1. 3620-01 

u .0 

5.3160-01 

6.0340-01 






o 

1 

0.0 

-6 .2710-02 

0.0 

3.033D-01 

6.3260-01 






10 

1 

c.o 

-1.6730-02 

0.0 

9.3150-02 

2.3600-01 







END CF WKTTc, 


( 



Tl’T' 
■ i 1 


DAI E 11/25/74 
RUN EY A. C. PARK X2461 


TWO FLEX bOOlFS* EACH ONE IS A BEAN 
DFNONSTRAT1CN RUN OF NAS FOR 


CURRENT TINE = 14.42.02 
THE CPU TINER ® 1.3217E+01 


OUTPUT NATRIX SIGY ( 11 X 5 > 


-1 .3800-02 
-1.377D-G2 
-1.3630-02 
—1 .3270—02 
-1.2620-02 
-1 .1620-02 
-1 . 0210-02 
-6.3620-03 
-6.051D-03 
-3.265D-03 


4.9200-02 
4.6030-02 
4. 32 90-02 
3.3660—02 
1 .9660-02 
4.0550-03 
-1 .0590-02 
-2.0730-02 
-2.3460-02 
-1 .6880-02 


END OF WRITE 


RUN NC. NAS4 


TWO FLEX BOCIES, EACH ONE IS A BEAN 
DEMONSTRATION RUN OF NASFOR 


DATE 11/25/74 
RUN ev A. C. PARK X2461 


CURRENT TINE * 14.42.04 
THE CPU TIMER = 1.3717E+01 


OUTPUT MATRIX SIGZ { 11 X 5 1 


-1.360D- 
-1 .3770- 
-1 . 3630- 
-1.327D- 
—1.2620- 
- 1 . 1620 - 
- 1 . 0210 - 
—8. 3o2D- 
-6. 05 ID- 
'S. 2650- 


02 0.0 

■03 0.0 


-4.9200-02 
-4.6030-02 
-4.3290-02 
-3.3660-02 
-1.9860-02 
-4.0550-03 
1 .0590—02 
2.073D-02 
2.3460-02 

1.6e6D-02 


E. 5480-02 
7.6450-02 
4.6170-0? 
-2 .4400-04 
-4.1960-02 
-5.7050-02 
-4.0810-02 
-2. 0650-03 
3.3220-02 
3.9150-02 


END OF WRITE. 


*«* £N0 of file *** 



RUN NO. NASA 


PAGE NO 


24 


DATE 11/25/74 
RUN BY A. C. PARK X2*61 


Twr ElPX PODIFS, FACH ONE IS A BEAN 
DEMONSTRATION RUN or NASFQR 


OUTPUT wTP J > STU ( 5 X 5 1 



( )1 

( 2) 

( 31 

( 41 

( 51 

1 

1 3 *G66C ♦01 

0.0 

0.0 

0.0 

0.0 

z 

1 0.0 

3.0£6D*G1 

0.0 

0.0 

0.0 

3 

J C.O 

0.0 

l .2430*03 

0.0 

o.c 

L 

1 o.o 

0.0 

0.0 

1.2430*03 

0.0 

*. 

1 0.0 

0.0 

0.0 

0.0 

1.0420*04 

CF 

WR 1 T E . 





PND 

pp FILE *** 






I 6> 


CURRENT TIME = 14.42.05 
THE CPU TIMER = 1.3967E*01 


(71 < 8) ( 9) f 10) 


RUN NO. NASA 


DATE 11/25/74 
RUN FY A. C. PARK X2*61 


PAGE NO. 25 


TWO FLEX BODIES, EACH ONE IS A BEAM 
demonstration PUN OF nasfor 


CURRENT TIME = 14.42.06 
THE CPU TIMER = 1.4160E+01 


CUT PUT KATPIX CAMP ( 5 X 5 J 

(5) C 61 (71 (61 (9) (101 

0.0 
0.0 
0.0 
0.0 

1. 7650-01 

END CF WRITE. 

*** FNO OP PILE *** 


( 11 


( 21 


( 31 


( 41 


P ,°7 70—03 
0.0 
0.0 
0.0 
0.0 


0.0 

E.977D-03 

0.0 

0.0 

0.0 


0.0 

0.0 

5.B36D-02 

0.0 

0.0 


0.0 

0.0 

0.0 

5.636D-02 

0.0 



( 



PAGE NO 


26 






c 



RUN NO. NAS*. 11/25/74 

«“UN tv A. C. PARK X2461 


CURRENT TIME * 14.42.06 
THE CPU TIMER = l.AfrAOfcAOl 


Twn FLEX PODIES, C ACH ONE IS A EfAM 

demonstration RUN OF NASFGF 


LISTING OF MATRICES ON LOGICAL UNIT 30, TAPE L 1234 


NO. 

PUN NO. 

NAME 

NRCWS 

1 

NASA 

GE0M1 

11 

2 

NASA 

MASS 

n 

3 

NASA 

STAT 

11 

u 

NASA 

INFR 

11 

S 

NASA 

MX 

11 

6 

NA SA 

HV 

li 

7 

NASA 

HZ 

11 

e 

NASA 

SIGX 

n 

9 

NASA 

SI GY 

11 

10 

NASA 

SIGZ 

11 

11 

NASA 

ST IF 

5 

12 

NASA 

DAMP 

S 

13 

NA $4 

GF0M2 

11 

14 

NASA 

MASS 

11 

! 5 

NASA 

STAT 

n 

16 

NASA 

INFR 

11 

17 

NASA 

HX 

11 

IF 

NASA 

HY 

11 

1° 

NASA 

HZ 

11 

20 

NASA 

SIGX 

11 

21 

NASA 

SIGY 

11 

2? 

NASA 

SIGZ 

11 

23 

NASA 

STI P 

5 

24 

NASA 

DAMP 

5 

25 

ect 



END 

OF LIST. 




NCOLS 

DAT r 

NNZ 

PARTITION 


3 11/25/ 


1 

11/25/ 

3 

11/25/ 

fc 

11/25/ 

c 

11/25/ 

5 

11/25/ 

i 

11/25/ 

5 

11/25/ 

* 

11/25/ 

c. 

11/25/ 

5 

11/25/ 

5 

11/25/ 

3 

11/25/ 

1 

11/25/ 

3 

11/25/ 

6 

11/25/ 

fi 

11/25/ 

5 

11/25/ 

5 

11/25/ 

5 

11/25/ 


11/25/ 


11/25/ 

5 

11/25/ 

5 

11/25/ 


T 





